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ARTISTIC EXPRESSIVENESS OF DECOR ON THE EXTERIORS OF BUILDINGS
BUILT IN THE CITY OF BAKU: 19th-20th CENTURIES

Abdulrahimova Tarana Ramiz- PhD in architecture, department of Design, AzZUAC,
tarana.abd@mail.ru

Abstract. The work reveals and studies the peculiar decorative and artistic features of the exteriors
of public and religious buildings built in the 19" and early 20" centuries in Baku. The influence of
decorative features of Turkic-speaking peoples, Islamic countries, as well as European and Russian
classical architecture is clearly put forward here. The article reveals the patterns and characteristics
of the decorative and artistic formation of the compositional expressiveness of exterior elements,
their stylization and classification. The work on a specific example reveals the perception of the
decorative elements of monuments depending on various objective factors.

Keywords: decor, composition, style, symbol, sign, visual perception, character

BAKI SOHORINDO TIKIiLMi$S BINALARIN FASADLARINDA DEKORUN BoDii
IFADOLILIYI:XIX-XX OSRLOR

Obdiilrahimova Tarans Ramiz quzi— m.ii.f.d., Qrafik vo media dizaym kafedrasi, AzZMIU,
tarana.abd@mail.ru

Xiilasa. Moqgalads, Bakida XIX-XX asrin ovvallorinds ucaldilmis ictimai vo dini binalarin
eksteryerinin unikal dekorativ-badii xiisusiyyatlori aragdirilir. Magalads, bu dekorativ elementlarin
tirkdilli xalglara, islam olkaloring, Avropa vo rus klassik memarligina xas olan tasirini aydin
gormok miimkiindiir. Moagalada, xarici elementlorin kompozisiya ifadsliliyinin dekorativ-badii
formalagsmasinin naxislar1 va xiisusiyyatlori, onlarin stilizasiyasi va tosnifat1 otrafli sokilds agiglanir.
Burada konkret niimunalor do verilir ki, onlar miixtalif obyektiv amillori nozars almagla abidslorin
dekorativ elementlorinin qavranilmasini tohlil etmoys imkan verir.

Acar sozlar: dekor, kompozisiya, ilislub, simvol, isars, vizual qavrayis, xarakter

Introduction. In the era and civilization, the architectural vocabulary and mechanisms have
always played an important role in connecting architecture with culture, expressing the character of
the city to reflect the culture of its society. Therefore, embellishments are the main components of
the architectural vocabulary, which allow the architecture to combine with culture.

The natural and geographical conditions of Baku, Azerbaijan, the historical development of
the city and the "oil boom" of the 19" and early 20" centuries provided the basis for rapid
development of buildings and structures with extraordinary architectural and artistic composition,
with various volumetric solution and skyline. The architectural appearance of the city was formed
in a short time, for several decades due to the creativity and skill of many local and visiting
architects. The city of Baku is distinguished by unique architectural and planning development and
individual appearance, as well as by dimensional and spatial peculiarities of architecture embodying
the artistic system of various architectural traditions. Along with the national traditions of various
local architectural schools of Azerbaijan, the existing architectural directions of Islamic and Turkic-
speaking countries greatly influenced the formation and development of architectural identity of
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Baku. In the following years, this process was supplemented and developed by different styles of
European and Russian architecture [7].

Methods. The study reveals the patterns and characteristics of decorative and artistic
formation of compositional expressiveness of exterior elements, stylization and classification.
Features of various movements forming architectural decor of Baku buildings during the period
under review are revealed. The influence of the national architectural heritage on the formation of
decorative features of exteriors, as well as the peculiarities of symbols and signs emphasizing the
originality of the ornamental decoration of architecture in Baku are investigated.

8-10 thousand years ago, in the south of Baku, in a place called Gobustan, tribe engaged in
hunting, fishing and stockbreeding created the first outline picture, and sometimes silhouette
drawings of people, individual animals, boats, scenes of joint hunting, group dances etc. on the
rocks and on the surface of the cave walls. Gobustan cave paintings dating from the 10" to the 2"
millennium B.C., obviously, are material culture and heritage of the people, and their unique
drawings reveal the first artistic and decorative composition of the fine arts of our ancestors [5].

The architecture of Azerbaijan is developing, mainly based on architectural traditions of local
architectural schools, which play a guiding role in civil and religious construction. The rich heritage
of the 19™ and early 20" centuries are engaged by the historical center of the city and Icharyshahar
(Inner City). The most significant building of Icharyshahar is Gyz Galasy (Maiden Tower) a grand,
seven-altar and eight-story tower of the fire temple built in the 5"-7"" centuries. Along with the
ritual purpose, Gyz Galasy (Maiden Tower) served for defensive purposes, and served as a tower
for observing the stars. In the early 12" century, the city of Baku is surrounded by fortification
walls, strengthened by towers and gates all around. In the meantime, caravans, mausoleums etc.
were built on a large scale in Baku. Following Gyz Galasy, the most ancient monument preserved in
Icharyshahar is the mosque of Mohammad ibn Abu Bakr, built in 1079. Along with these structures
in these years, several public hamams (baths) were built in Icharyshahar, reiterating the typical
principles and planning structures of hamams existing in Islamic countries. In general, the core
components of the town-planning structure of Icharyshahar were developed by the end of 13" and
early 14" century.

Results. The medieval period was an important stage in the development of decorative art in
Azerbaijan, which in general influenced the development of artistic forms of ornamental art. The
images of the human head and face, as well as the sculptures of individuals were prohibited during
the period of strengthening the Islamic religion. This also influenced the stone-cutting art of
Absheron region, due to this more attention was paid to the ornament. The stone was processed in
various forms, and improved, displacing visual subjects depicting people. The architectural and
artistic expressiveness of the exterior decor was enriched and developed gradually: first applied
drawings of different figures, then introduced floral, morphological, geometric forms, etc., and
subsequently, with the transition to three-dimensional elements of décor, appeared bas-reliefs, full
reliefs and sculptures. Exteriors with their own decorations and features carrying certain
information and ideas reveal the architectural significance of the building and are vividly
represented by a variety of different art movements.

Residential, public and religious buildings, built in the 19" and early 20" centuries in Baku,
are distinguished by a peculiar architectural appearance, which concentrates various stylistic
directions. The diversified direction of the styles has created a variety of architectural characters of
decorative exterior elements successfully complemented the unusual signs and symbols. That
complex combination of architectural forms also contributed to the emergence of a new direction
called eclecticism.

An analysis of the architectural appearance of the buildings of this period shows that the
artistic and aesthetic quality of the decorative elements used in the exterior of buildings was closely
connected with the effective use of materials, mainly local limestone. That natural building material
after a certain processing, acquiring a special flavor, was used as a cladding material that adorns the
building facades. The artistic and aesthetic expressiveness of all kinds of ornamental elements is
perceived unusually beautiful against this smooth lining. Stone carving developed in tandem with
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the advancement of applied and monumental decorative art [1]. It should be noted that stone carving
is the most ancient type of folk art of Baku-Absheron region. Stone-cutting art was characterized by
a combination of different shapes and motifs in the ornament. High and low reliefs, the so-called
bas-reliefs, full reliefs, and sculptural elements were created by wide techniques of stone carving.
The flat relief, with the treated surface of the facade, the socle, mold, cornices and carved horizontal
and vertical lines forming the basis of rusticated masonry, were carefully processed with great skill
[13].

Discussion. Buildings with combined masonry limestone and burnt brick were also built.
Such a combination of white ashlar with red and yellow bricks added complementary artistic
expression to the buildings. In addition, the use of bricks also facilitated the technology of erecting
the elements of the structure - arches, vaults, domes and other curved surfaces. In the early 20%
century, reinforced concrete structures, glass, stained glass windows, and other new materials and
constructions were implemented [4]. This provided an opportunity to the emergence of new
supporting structures of large-span ceilings, domes, vaults, arches and portals, enriching and
providing additional expressiveness to the architectural composition of buildings. The harmonious
distribution of architectural and decorative elements over the facade, differing in forms, materials,
as well as lining, color and bricklaying method characterized the architectural style and significance
of buildings.

Portals are one of the widely used dominant architectural tools that emphasize the compos-
itional appearance of buildings. With their decorative composition, they were used as protruding
from the surface of the facade framing the entrance of the building and on the same surface with the
fagade [8]. Along with a wide ornamental palette and pictorial epigraphy on the portal surfaces,
there is an amazing artistic execution of stone carving (Fig.1). An integral part of the portal is the
arches, which are widely used as an important architectural element in the Azerbaijani national
architecture [2]. A peculiar architectural character used in various styles was ogival, semicircular,
horseshoe and bow-shaped arches consisting of a rather complicated profile, enveloping door and
window openings, as well as the entrance portal part of buildings.

w

Portal of Rilski brother’s Portal of A.Salimov’s proﬁlabie house
profitable house

M.Mukhtarov’s Palace

Figure 1. The architectural and compositional solution of the entrance portals of some
buildings in Baku [2]

Summarizing the above it is possible to tell that the architectural elements of exterior decor
with unique beauty and tenderness used from a rich arsenal of Azerbaijani and world architecture
were skillfully applied in architectural composition of the residential, public and religious buildings
built during the considered period.

During various periods of time, there was a permanent link with the architecture of the
Turkic-speaking people including Iran and other Islamic countries of the Middle East in the
development of architecture of Azerbaijan. The historical development of post-nomadic life of the
Turkic-speaking people revived, ranging from Central Asia to Balkans. The conversion to Islam and
the development of the trade and economic relations facilitated interaction between the countries
stated above and formed a basis for convergence in culture and architecture. Analyzing the
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interaction of characteristic compositions, forms and separate details, there is a stylistic similarity
between the architectural monuments of these countries. Comparison and attempt to identify the
interaction of decorative features of the Turkic-speaking people and the Islamic countries on
formation and development of an architectural decor of Azerbaijan and architecture of the capitalist
period of construction of Baku are provided below. The mass movement of Seljuk Turks into
Central Anatolia has been observed since the 11" century [10]. Amazing portals, consisting of
similar stalactite decorative elements, were built in Divankhana, on other buildings of the Palace of
Shirvanshahs, as well as in many public buildings built in the 19" and early 20" centuries in Baku.
All of them take the bases of an architectural and composite form from above-mentioned portals of
Islamic, Central Asian and especially Seljuk architectural structures. However, at the same time,
new forms are observed with modernized architectural decorative details of European architectural
movements of various times in the portals of Baku-Absheron region. Glazed brick has been widely
used in patterns in the decoration of interiors and exteriors of religious, palace and other public
buildings since the 11" and 12" centuries in Azerbaijan, in Central Asia and Iran. Such ornamental
finishing clearly shows itself in the mausoleums by Ajami Nakhchivani erected in Nakhchivan
(Fig.2). In the following years, mosaic finishing is applied in Azerbaijan, as well as in Isfahan,
Samarkand, Khiva and other cities of Turkic-speaking countries, and especially on architectural
monuments of the Timur period of the 13" and 14" centuries [11]. For centuries, in the Middle East
and Central Asia, a type of landscape gardening composition was formed, with picturesque alleys,
in the center of which there was a summer palace with a light luxurious architecture, having a pool-
type water factor in front [9].

Figure 2. Mausoleums of Nakhchivan [9]

European architectural styles strongly influenced the formation and development of the
architectural decor of capitalism in Baku. Jointly with local architects and masters, many guest
architects from various European countries and from Russia did not always adhere to the canons of
a single style in their works. Local customers of various buildings insisted that foreign architects
had to provide decorative elements of the national architectural composition of Azerbaijan in all p-
rojects [12]. These architects turned to the heritage of Azerbaijani architecture, and at the same time
they used the foundations of Islamic architecture in the design of exteriors. The oriental style,
consisting of a collection of these styles mostly reflected in the buildings of Baku, marked the
beginning of the development of a national and romantic movement in the architecture of the city.

Classical architecture, combined with several architectural styles, is represented by various
classical columns, decorated pediments, at times broken cornices, but also enriched with profiled
archway, pediments, entablaments and balustrades in the architecture of Baku. Neoclassicism
emerged as alternatives to the rococo style and was perceived as a return to the classical principles
of the architecture of ancient Greece and Rome in the background of classical architecture. The
Baroque style, distinguished by its lush and luxurious design, along with the design of exteriors
widely used to decorate the interiors of palace and some of the apartment houses in Baku. Rococo is
a modification of Baroque and can be characterized by its lightness, dynamism and asymmetry of
architectural compositions [14].

The forms and motifs of the Italian Renaissance were generally preferred in the decorative de-
sign of Baku. The architectural composition of city buildings reflects the best principles of the
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Renaissance style, which are dominated by the beginning of the logical balance of the linearity
forms of the contours, and austere simplicity of proportion.

Revealing rationalistic tendencies, the Art Nouveau style led the architects to take a fresh and
comprehensive look at the architectural and constructive structure of buildings. For the first time,
the search of forms of the building with their decorative elements corresponding to modern
materials started during the development of the Art Nouveau style in Baku. The monumentality and
completeness of the architectural appearance of the Art Nouveau style in Baku were mainly
emerged due to the cladding and finishing local material - white ashlar. The construction of
buildings in the neo-gothic style developed mainly in the best traditions of the German and French
Gothic and played an essential role in the development of the monumental and stately structures of
the city. Enriching the architectural expressiveness of the city it gave a high artistic quality.

The basic planning structure of the city center of Baku, laid down in those years, is divided
into small neighborhoods with narrow streets. Density of construction, sometimes turbulent terrain,
as well as uneven streets negatively affect the perception of the decorative features of the
architecture of buildings in Baku. Narrow streets are also an obstacle to the normal perception of
the upper surfaces of the exterior of two and three-storey buildings. The construction of multi-
storey architectural houses was carried out in these confined spaces. The above-mentioned local
conditions, as well as the nature of the layout of urban neighborhoods with a limited area of plots,
do not contribute to the full disclosure of the beautiful volumetric and spatial composition of
buildings. Therefore, the decorative elements of the upper floors, the eaves elements, and the attic
floor are often out of the perception zone. These factors not only prevent the normal vision of the
entire volume but also distort the form of elements and details in perception, depriving the viewer
of three-dimensional volumetric vision. The plasticity and capacity of the richly designed decor-
ative elements of the exterior of the monuments of Baku are also highly dependent on natural light.
The plasticity and dynamism of the perception of the decorative elements of the facade increase, in
the game of chiaroscuro, on a sunny day, and the building is perceived more planar and the volume
of the facade looks like getting smaller in cloudy weather. The exterior of the building dissolves in
the dark, and finally looms against the horizon at nightfall. The shading of the facades from the
surrounding building, at certain hours of the day, does not have a favorable effect on the optimal
visual perception of the decor of the facades. In the development of capitalism in Baku, part of the
decoratively ornate facades of the buildings are either oriented towards the north side of the light or
throughout the year, while remaining in the shade, they barely see direct sunlight. In a deep shadow,
the decorative element loses its contour and the contour breaks in transitions from shadow to light.

Such concepts as structure, proportionality ratio, modular system of elements, the relationship
between the individual constituent elements, etc. should be considered in detail by the observer in
the process of studying the perception of exterior decor. For the observer to comprehend the visual
perception of the exterior more deeply, it must be redundant to the extent necessary. It achieves on
the game of repeated volumes, in the rhythm of structural and decorative elements, symmetrical
repetition of volumes. Thus, it is possible to achieve significant expressiveness of the architectural
composition within the same building, as well as repeating individual volumetric decorative
elements of structures within the same ensemble. One can observe the redundancy of the decor in
individual buildings, as well as in the form of an ensemble of a building located in separately
formed city streets in the development of Baku in the period under review. The plasticity and
capacity of the richly designed decorative elements of the exterior of the monuments of Baku are
also highly dependent on natural light. The plasticity and dynamism of the perception of the
decorative elements of the facade increase, in the game of chiaroscuro, on a sunny day, and the
building is perceived more planar and the volume of the facade looks like getting smaller in cloudy
weather. The exterior of the building dissolves in the dark, and finally looms against the horizon at
nightfall.

| have analyzed the perception from various points of observation of the facade of a building
with a peculiar architecture. For this purpose, the building of the Men's Gymnasium located along
Fizuli Street, built in 1911 according to the design of architect K. A. Borisoglebsky, was chosen as
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an example. The monumental volume, a relatively elongated facade with four floors, differs by
classical forms in the order system. The central protruding part of the building, breaking the general
symmetry of the facade, is emphasized by a pediment, a powerful eaves and an entablature on the
two upper floors of the lonic order. The fagade of the building is facing parallel to the side facades
of Heydar Aliyev Palace, which is located 28 m from the specified building. The total building
height including a cornice is 18.5 m and the length is 58.0 m. To analyze the perception of the
exterior, three observation points were taken, which were on the same line at 25 m from the facade
of the building. Points "A" and "B" are calculated for the perception of the building at an angle, and
the point "B" for the case of central vertical perception of the building (Fig.3).

Heydar Aliyev Palace

Figure 3. Analysis of the visual perception of the building [9]

At points “A” and “B”, due to flank observation, a clear perception occurs at an angle of 30°,
covering on each side an overview of the facade on average 14.0 m. Peripheral vision with addi-
tional angles, aiding the central perception Peripheral vision with additional angles, aiding the
central perception, is 48° on each side, and the survey of the facade at the same time in points is
32.0 m. In this case, the perception of the decorative features of the facade, and especially the
central part of the monument, is distorted because of what the full perception of the decor is
missing. Moving to the center, and finally, being at the point “B” at an angle of 60° frontal
perception takes place, covering the surfaces of the facade with a length of 28.0 m, allowing to fully
perceive the saturation of the decorative exterior elements. The review at an angle of 96°, covering
the entire facade while giving a distorted perception of the side surfaces of the building. As can be
seen from the section, at 5 m from the facade, the observer perceives the basement at an angle of
30°, at 10 m the first and partially the second floor of the building. At the maximum distance (about
25 m), almost the entire height of the facade is perceived. The table presents the perception of
individual architectural elements of the exterior, depending on the distance between the observer
and the building fagade. The sequence of perceived architectural elements at 5.0, 10.0 and 25.0 m
from the surface of the facade is described.

As can be seen from this analysis, the perception of the facade and individual decorative
elements changes depending on the distance between the viewer and the building. The rhythmic
perception of the facade is inferior to the spacious one at a considerable distance of the observer
from the facade. The clearest perception of a rhythm occurs at 10-40 m. In this case, the perception
of the first floor begins after 5 m distance from the facade. When the observer is at 10 m and more,
along with the perception of the first floor, at the same time he sees the rhythm of the decorative
exterior elements. With the subsequent removal of the observer, and finally, being at 25 m, along
with the rhythm of the observer, the total volume of buildings is perceived. The study of the visual
perception of the architectural monuments of Baku during the period under review is an important
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step, revealing the artistic significance of the decorative elements that form the basis of the
architectural composition of the monument.

Conclusion. Summarizing the above, we can say that the historical and socio-economic
development of Baku in the 19" and early 20" centuries served as the basis for the rapid
construction of buildings with an unusual architectural and artistic composition. The architectural
elements of the exterior decoration with unique beauty and tenderness, used from the rich arsenal of
Azerbaijani and world architecture were skillfully applied in the architectural composition of
residential, public and religious buildings. The historical formation and development of the
architecture of Baku-Absheron region, on the eve of the 19" and early 20" centuries, embodying
the development of the architectural heritage of various traditions and architectural schools, rose to
a high-grade artistic peak. At the same time, the entire arsenal of functional and aesthetic tasks of
architecture was aimed at creating sets of bold engineering solutions, applying rational designs,
identifying expedient spatial composition and developing decorative elements for the exterior of
buildings for various purposes.
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ISGALDAN AZAD EDILMi$ ORAZILORIMIZDO APARILAN BORPA VO
QURUCULUQ ISLORIi
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Xiilasa: Mogalods 44 giinliik Vaton miiharibasi naticasinds isgaldan azad edilmis Qarabag vo Sorqi
Zangazurda barpa va quruculuq isleri aragdirilir. Boyiik Qayidis planini reallasdirmaq tigiin qayidis
Vo maskinlagsma problemlarinin hallino kompleks yanasma gostorilir vo Azorbaycanin qarsisinda
duran miithiim vazifolor Gyranilir. Magalads isgaldan azad olunmus orazilordo minatomizloma
islorinin aparilmasinin vacibliyi gostorilir. Minalardan tomizlonan orazilords, har seydon ovval,
zoruri infrastrukturun qurulmasindan danisilir. Bunlarsiz Boyiik Qayidisin  mimkiinsiizliiyii
bildirilir. Azad edilmis orazilorimizds senaye komplekslari va digar is yerlorinin agilmasi, sosial
tominatin yaradilmasi 6n plana ¢okilir. Sosial obyektlarin tikilmasinin, yasayis evlorinin insasinin
hoyata kegirilmasinin toXirssalinmaz islor oldugu ortaya qoyulur. Ermoni vandallarinin dagitdigi
sohor vo kondlorimizdo Mohtorom Prezidentimiz conab Ilham ®Oliyevin rohborliyi ilo barpa,
yenidonqurma va quruculuq islerinin aparilmasi, 6z dogma yurdlarina gayidacaq votondaslarimizin
yasayisinin yiiksok soviyyads tomin edilmasi vurgulanir.

Acar sozlor: Qarabag, Sorqi Zongozur, Boyiik Qayidis plani, quruculuq islori, maskunlagma
prosesi, Agilli kand, Agilli sohar, Yasil sohar

RESTORATION AND CONSTRUCTION WORKS CARRIED OUT IN OUR
TERRITORIES LIBERATED FROM OCCUPATION

Aliyev Tarlan Gulmirza- senior lecturer, department of Architectural design and urban
planning, AzZUAC, aliyev-tarlan@bk.ru
Aliyev Javid Gulmirza- senior lecturer, department of Basics of architecture, AZUAC,
javidaliyev2020@gmal.com

Abstract. The article researches the restoration and construction works in Karabakh and East
Zangezur, which were freed from occupation as a result of the 44-day Patriotic War. A
comprehensive approach to solving the problems of return and resettlement is shown in order to
realize the Great Return plan, and the important tasks facing Azerbaijan are studied. The article
shows the importance of demining in the territories that are liberated from occupation. In demining
areas, first of all, there is a talk of building the necessary infrastructure. Without them, it appears
that the Great Return is impossible. In our liberated territories, the establishment of industrial
complexes and other workplaces, the provision of Social Security are put at the forefront. It is
revealed that the construction of social facilities, the implementation of the construction of
residential buildings cannot be postponed. Under the leadership of our Honorable President Mr.
Ilham Aliyev, restoration, reconstruction, and construction works are being carried out in our cities
and villages destroyed by Armenian vandals, as well as ensuring the high standart of living of our
citizens who will return to their native lands.

Keywords: Karabakh, Eastern Zangezur, Great Return plan, construction works, settlement
process, smart village, smart city, green city
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Giris. Ilham Oliyev: "Biz Qarabagi, Zongozuru yenidon qururug, yeniden qurmaliyiq".
Isgaldan azad olunmus orazilorimizin quruculugu, borpasi vo orada yenidon moskunlasma prosesi
Prezident Ilham Bliyevin daim diqqet markazindoadir. Isgaldan azad olunmus orazilords icra olunan
infrastruktur layihslor dayanmadan genislonir. Avtomobil yollari, domir yollari, hava limanlari,
icmoali su layihalori, elektrik stansiyalari, yoni boyilik layihalor icra edildi. Ssharlori qururug,
kondlari qururug, binalar tikirik.

Isgaldan azad olunmus orazilordo barpa-quruculuq islerinin siirotlo hoyata kegirilmosi,
dayaniqli soraitin yaradilmasi, ohalinin 6z dogma torpaqlarinda tezliklo maskunlagmasi vo bu
regionda yiiksok hayat soraitinin yaradilmasi dovlat siyasatinds prioritet vazifalordon biridir [1]. Bu
mogsadlo hamin regionlarda irimiqyaslt islor goriiliir vo yeni infrastruktur yaradilir. Hazirda osas
mogsadimiz isgaldan azad edilon arazilorin borpasidir. Bir milyondan ¢ox kegmis macburi kogkiin
ticiin layigli hayat soraiti tomin etmok moqgsadilo 10 min kvadrat km olan bdyiik bir arazinin
yenidon qurulmasi prioritet istigamotdir.

9sas hissa. Torpaglarimizin isgaldan azad edilmasindon dorhal sonra Qarabag vo Sorqi
Zangozurda barpa vo quruculuq islorine baslanib, bir sira beynolxalg shamiyyatli layihalors start
verilib, o ctimladan agilli sohar vo kondlorin insasina baslanib, enerji infrastrukturu qurulub.

44 giinlik miiharibado oldo edilmis Zafar noticasindo azad edilmis orazilords quruculug
islorinin aparilmasi, yeni beynolxalq vo regional nogliyyat-logistika dohlizlorinin yaradilmasi
imkanlar1 qarsidaki illorde miiayyanlosdirilmis prioritetlorin vo hadaflorin ugurla reallagdirilacagina
osas verir [2]. Qisa bir miiddat orzinde Zofor yolunun g¢okilorak istifadoys verilmasi, Fiizulido,
Laginda, Zongilanda beynslxalq hava limanlarinin tikilmasi va yiiz kilometrlarlo yolun gokilmasi, 0
ctimladan Zangazur doahlizi ilo slagadar olaraq avtomobil yollarinin, domir yolunun ¢akilmasi g¢ox
boyiik islorin gdriillmasindan xobar verir.

Isgaldan azad edilmis biitiin orazilorde barpa-quruculuq isleri davam edir. 92 yasayis
montagisindon timumilikdo 36-sinin layihalondirma islori yekunlasib, 37 yasayis montogosi tizro
layihalondirma iglari davam etmokdadir. 19 yasayis mantagasinin layihalondirma islarinin 2024-cii
ildo basa gatdirilmast nozardo tutulur. 10 min kvadrat km-don artiq orazido hazirda genismiqyash
tikinti-quruculuq islori artan templo davam etmokdodir. Bu islorin hoyata kegirilmosino dovlot
biidcasindon 7 milyard dollar vosait ayrilib.

44 giinliikk Vaton miiharibasini galibiyyatlo basa vuran Azarbaycanin garsisinda isgaldan azad
olunmug oraziloro Boyiik Qayidis planini reallagdirmaq kimi miithim vozifo durur. Bunun {igiin
isgaldan azad olunmus arazilordo minatomizloms islori aparildi. Minalardan tomizlonan arazilords,
ilk novbodo, zoruri infrastruktur quruldu. Ciinki miivafiq infrastruktur yaradilmadan orazilors
Boytlik Qayidis planini reallagsdirmaq miimkiin deyil. Su, qaz, elektrik tosSorriifatlarinin barpasi ilo
bagli goriilon iglor artiq 6lko ictimaiyystine molumdur. Yalniz bundan sonra azad edilmis
orazilorimizdo sonaye komplekslori va digar is yerlorinin yaradilmasindan danismaq miimkiindjir.

Agdam Sonaye Parkinda iki miiassisonin tomslinin qoyulmasi hadisasi golocok is yerlorinin
yaradilmast baximimdan miithiim ohomiyyatli hadiss oldu. Ciinki maskunlasma va bdyiik qayidis
Ozlitylinds is yerlorinin agilmasi vo sosial tominatin avvalcodon yaradilmasini tolob edir ki, bu da
qayidis vo maskinlasma problemlarinin hollina kompleks yanasmani sartlondirir. Sonra isa sosial
obyektlorin tikilmosi, yasayis iiglin sorait yaradilmasi, evlorin ingasi islori hoyata kegirildu vo
kecirilir.

Ermoni vandallar torafindon dagidilmis sohar vo kondlarimizdo Mdohtarom Prezidentimiz
conab Ilham Oliyevin rohborliyi ilo borpa, yenidenqurma vo quruculuq islerinin aparilmasi, 6z
dogma yurdlarima gqayidacaq vatondaslarimizin yasayist yiikksok Soviyyado tomin edilir va
edilocokdir.

Qarabag vo Sorqi Zangozurda gedon quruculuq islari ilo bagl insaatda isloyanlar ii¢iin orada
miivaqgati is yerlori, eyni zamanda da daimi is yerlori yaradilir. Masalon, 9 yarimstansiya yaradilib,
orada daimi is yerlori var. Susa sohorinds indi otellor faaliyyat gostorir. Qisa miiddatdo Susanin bas
planinin hazirlanmasi, qiidratli sair Molla Panah Vagqifin biistiiniin vo muzey-mogbara kompleksinin
oz ilkin gdrkomina gaytarilmasi, Biilbiiliin ev-muzeyinin vo Uzeyir Haciboylinin heykalinin
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aciliglari, habelo buradaki tarixi, dini vo memarliq abidolorinin barpasi prosesi 6lkamizin
madaniyyat paytaxtindaki kompleks islorin torkib hissasidir.

Isgaldan azad edilmis orazilordo hoyata kecirilon borpa-quruculuq islerinin gedisi homin
bolgalords tezliklo on miiasir sohor vo kondlorin salinacagini, diinyaya tamamils yeni tipli yasayis
montagalari modellorinin tagdim olunacagini demays 2sas verir.

Agdamda da genismiqyasl islora baslanilib. Sohorin Bas Plan1 hazirlanib vo Prezident ITham
Oliyevin 2021-ci il may aymin 28-do Agdama sofori zamani bu soharin Bas Plani tasdiglonib. Bu,
isgaldan azad edilmis orazilords tosdiglonan ilk Bas Plandir. Agdam gohorinin morkazinds tarixi-
modoni orazi do olacaq. 22,5 hektarliq sahoni ohato edon bu mokanda Ponahsli xanm Imarot
kompleksi, Cérok muzeyi, Dram Teatr1, isgal vo Zofor muzeylori kompleksi yerlosacok. Muzeylorin
arasinda acgiq soma altinda 18 hektarlig Memorial bag olacaq. Agdamda biitiin beynalxalq
standartlara cavab veran 15 min noforlik stadion tikmok da nozordos tutulur.

100 minlik oshalisi olan Agdamin qurulmasina start verilib. Agdam rayonunda goriilon islorin
timsalinda tarixi Zafordon sonra vaxt itirmodon Boyiikk Qayidis istiqgamotindo davamli addimlar
atildigim1 boyiikk aminliklo geyd eds bilorik. Taninmaz halda olan Agdamda artiq dévletimizin
bascis1 Ilham Oliyevin istiraki ilo “Azorenerji” Acgiq Sehmdar Comiyyatinin 110/35/10 kilovoltlug
“Agdam-1” vo “Agdam-2” elektrik yarimstansiyalarinin, “Qarabag” Regional Elektrik Sabakasinin
Rogomsal Idaroetmo Morkozinin acilisi, Agdam sohori 1 sayli orta moktobin, Tolim-Todris
Kompleksinin, Agdam Mugam Morkozinin, Agdam Sonaye Parkinin vo Parkda foaliyyat gostoracok
alternativ vo borpaolunan enerji monbaloari ilo gidalanan isiq diraklorinin, diger qurgularin vo xalga
istehsali miiossisolorinin, Agdam Rayon Morkazi Xostoxanasinimn, “Park Forest Otel Agdam”
mehmanxanasinin vo 209 monzildon ibarst yeni yasayis kompleksinin, 2-Ci Vo 3-cii yasayis
mohoallalarinin, inzibati binanin tomallorinin qoyulmasina Boyiik Qayidis konsepsiyasi kontekstindo
yanasmaq lazimdir. Agdamda yeni yasayis kompleksinin tomalinin qoyulmasi qisa miiddatdo
dogma yurd yerlorimizo gayidacagimizin miijdasi oldu. Agdam Rayon Moarkozi Xastoxanasinin
tomoalinin qoyulmasi, isgaldan azad olunmus orazilords sohiyys infrastrukturunun yaradilmasi 6z
dogma yurdlarinda yenidon maskunlasan vatondaglarimiz tigiin zaruri sosial vo tibbi xidmot tominati
olacaq. Agdam Ciimo moscidinds barpa-restavrasiya iglori goriiliir.

Isgaldan azad edilmis orazilorimizdo hoyata kegirilon genismiqyash yenidonqurma, borpa-
quruculuq islori diinyanin diggoat markazindadir. Genigsmiqyasl quruculuq islarinds tarixi va dini
abidolorimizin borpasi asas yer tutur. Azad edilmis torpaqlarda hazirda 8 moscidin osash tomiri,
borpast va tikintisi nazordo tutulub. Agdam Ciims moascidi, Susada Yuxart Govhoraga, Asagi
Govharaga, Saatli mascidlori asash tomir edilir. Susa soharinds yeni mascidin ingasina start verilib.
Zongilan sohorinds, Hadrutda vo Dasaltida mascidlorin yenidon qurulmasi va tikintisi prosesi
baslanmigdir.

Isgaldan azad olunmus orazilords 8 sohor vo 100-don ¢ox kondin yenidon tikilmasi nozordo
tutulur. Artiq soharlorin vo kandlorin bas planlari tosdig olunub va tikinti islorina baglanilib. Boyiik
Qayidis realliga ¢evrilir. Zongilanin Agali kandlori Boyiik Qayidis miisdasidir.

Flizuli rayonunun Dovlatyarli arazisinds do eyni tipli boyiik yasayis montaqasi yaradilir. Bes
kondi birlogdiron layiho osasinda kondlor hagiqi sahiblorinin ixtiyarina verilocok. Bu, Fiizuli
rayonunda yaradilan birinci yasayis morkozidir. Azad edilmis digor rayonlarda kondlarin yenidon
qurulmasi layiholori hazirlanir vo sohorlorlo paralel olaraq kondlor do borpa edilocok. Bir s6zlo,
soydaslarimizin 6s dogma yurd-yuvalarina qayitmalari ti¢iin kompleks todbirlor goriiliir.

Uzun illor yurd hasrati ¢okon va ¢atin voziyyotdo yasayan insanlarimiz {igiin rahat gorait
yaradilacaq. 30 ilo godor moacburi kogkiin hoyati yasamaga mohkum edilmis insanlarimiz 6z
yurdlarina loyagatli sokilds qaytarilmali vo rahat yasamalidirlar. Kegmis mocburi kogkiinlorin Agali
kondina, Talis gasabasinae, Fiizuli va Lagin soharloring, Zabux kandins kogii tomin edilib va bu
proses davam edir.

“Hazirda isgaldan azad olunmus orazilordo genismiqyashi borpa-quruculuq islori hoyata
kegirilir. Biz sifirdan yeni soharlar vo kandlor insa edirik”.
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Bu fikri Azorbaycan Prezidenti ilham Oliyev 2023-cii il noyabrin 24-do Bakida kegirilon
BMT-nin Morkozi Asiya Olkolorinin Iqtisadiyyatlar iiciin Xiisusi Programimnin (SPECA) Zirvo
goriisiinds ¢ixisinda deyib.

Fiizulido do genismiqyasl: tikinti-quruculuq islori aparilir, kondlar, gosabalor yenidon qurulur,
avtomobil vo domir yollar1 ¢okilir. 2022-ci il maymm 12-do dovlstimizin basgisinin va birinci
xanimin Fiizuli rayonuna soforlori orada 180 ¢arpayiliq xaStoxananin, pesa liseyinin, homginin yeni
parkin tomalinin qoyulmasi ilo yadda qaldi. Soforin davami olaraq, dovlotimizin basgist va birinci
xanim safor zamani Susadaki inzibati binada, Sirin su hamaminda, tarzon Sadiqcanin evindo,
Mehmandarovlarin malikana kompleksinds aparilan barpa islori ilo tanis oldular.

Prezident ilham Bliyevin 2023-cii il oktyabrm 16-da Fiizuli rayonuna sofori zamani ikinci vo
ticlincii yasayis komplekslorinin, 240 yerlik usaq baggasinin, inzibati binanin, idman kompleksinin,
Cuvarlt vo Qogahmadli kondlarinin tomolini atmasi, Agdam-Fiizuli avtomobil yolunun tikintisi ilo
tanis olmasi bolgonin siiratlo dir¢aldilmasi istigamotinds fasilosiz islorin goriildiiylinii gostarir.
Fiizuli idman kompleksi isgaldan azad edilmis orazilords tomali goyulan ilk idman obyektidir.

Voton miiharibasindoki galobomizdon sonra garsiya qoyulan magsad isgaldan azad edilmis
Qarabagin barpast vo Yyenidon qurulmasidir. Hazirda isgaldan azad olunmus orazilords
kommunikasiyalarin barpasi istigamotinds goxsayli layihalor icra olunur. Yollar ¢okilir, enerji ilo
tominat moasalalari yoluna goyulur.

Isgaldan azad edilmis torpaqlarimizin borpasi, quruculuq, inkisaf, Qarabagdan mochuri
kogkiin diismiis ohalinin orada moskunlasdirilmasinin tomin olunmasi asas hadoflorimizdir. Bu
hadaflors ¢atmaq iigiin Prezident ilham Oliyevin rohborliyi ilo dlkode coxsaxali, bdyiik amok, vosait
vo zaman tolob edon islor hoyata kegirilir. Isgaldan azad edilmis orazilorimizdo borpa islori
corgivasinda hoyata kegirilocok layihalor bir daha Azorbaycanin giiclinii vo qiidrotini niimayis
etdirir.

2022-ci il iyunun 26-da Koalbacards sofards olan Azarbaycan Prezidenti ilham Sliyeva sohoarin
bas plan1 togdim edildi. Sonra Prezident Kolbacar Isgal vo Zafor muzeylori kompleksinin, Kalbacar
Rogomsal Idaraetma Morkazinin, Kalbacar rayonunda su istehsali zavodunun tamalini qoyub.

Azad edilmis soharlorimizds, kondlorimizds artiq genis insaat islorinin getdiyini diggosto
catdiran dovlat bascist deyib: “Biitiin bu islorin hacmi bir daha xalqumizin boyiklitylinii gostorir.
Onu gostarir Ki, bir daha demak istayirom, biz bu torpaqglarin sahibiyik, buraya qayitmisiq vo burada
obodi yasayacagiq. Qarabag Azorbaycandir!”, - deys Prezident ilham Bliyev vurgulayib.

Ermonilorin basdirdiglart minalarin tomizlonmasi Qarabagda timumi proseso tasir etsa do,
ancaq ohatoli vo sistemli gokildo aparilan islor noticosinds qarsiya qoyulan vozifolor ugurla icra
olunur. Zongilan rayonunda “agilli kond” layihoasi gostorir ki, Prezidentimizin azmi vo gatiyyati,
uzaqgoron siyasoti sayosinda orazilorimiz tez bir zamanda barpa olunacaq, insanlar 6z ata-baba
yurdlarina qayidacaqlar. Qarabagda hoyata kegirilon genismiqyasli yenidonqurma, barpa-quruculuq
islori dinyanin maraq dairasindadir.

Isgaldan azad edilon Agdam rayonunda barpa quruculuq islori davam etdirilir. Agdam
soharinds 6zal sektor xatti ilo yasayis binalarinin tikintisino baslanilib, yeni salinan hayat evlorinds
iSo iglor yekunlagdirilir.

Susada artiq 23 binadan ibarat ilk yasayis kompleksinin ingasina baslanib. Susa sohorinin Bag
planina asasan, tikinti islori i¢ vo besmartabali binalar olmaqla miiasir materiallarin istifadasi ilo
aparilir vo Susa soharinin iglim soraiti nazars alinir, binalarin zirzomisinds avtodayanacaq imkani
da yaradilib.

Zongilan gaharinin bas plani hazirlanib. Plan hazirlanarkon soharin 6ziinamaxsuslugu va tabiot
qorunub saxlanilib. Bas planin asasini rahat yasayis, yasil, tomiz vo miiasir innovasiyalar kimi sohor
yanasmalar1 toskil edir. Soharin 6ziinomoxsus simasini formalasdirarkon, bas plan hazirlanarkon
bdlgonin memarliq anonalori aragdirilib. Bunun osasinda tarixi miihitin qorunmast ils yanasi miasir
yanasmalar da totbiq edilib. Sahar progresiv innovasiyalarla tohciz edilmis azmortoaboli binalar va
fordi yasayis evlorindon ibarot olacaq. Golocokdo Zongilan “Yasil sohor” vo “Agilli gohor”
konsepsiyalarina tam uygun olacagq.
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Isgaldan azad olunmus orazilordo siiratli borpa vo yenidonqurma islori hoyata kegirilir.
Infrastruktur islori, yasayis binalari, kendlerin qurulmasi, tarixi abidslorin barpasi biitiin isloer plan
tizra gedir.

Isgaldan azad olunmus orazilorimizds yasayis montagalorinin barpasi istigamotinds ilk pilot
layiho iso Zangilan rayonunun Agali kondinds reallasdirildi. “Agilli kond” konsepsiyasi asasinda
Agali kondindo yasayis massivinin salinmasi bolgads yenidonqurma-barpa islorinin on miasir
standartlarla hoyata kegirildiyini tasdiglayir [3].

Aprelin 26-da Prezident ilham Oliyevin istiraki ilo Agali kendinin barpas: layihasinin tomali
goyuldu. Boyiik qayidis miijdesi Agalidan basladi. 44 giinlik miiharibadon sonra qisa miiddat
orzinds agilli kondin hazir olmast vo sakinlorin oraya qayitmasi olduqca qiirurverici hadisadir.
Mosalo insanlarin oraya qayitmasi ilo yekunlagsmir. Dovlat tarafindon sakinlorin orada moasguliyyati,
islo tomin olunmasi iiciin do sorait yaradilib. Umumiyyatla, biitiin infrastruktur qisa miiddat arzindo
yenidon qurulub. Biz bir daha diinyaya gostordik ki, Azorbaycan qurucu bir dovlstdir. Viran
goyulan orazilora yenidon hoyat gayidir. Olkomiz dagidilmis orazilari barpa edib, votondaslarimizi
6z dogma orazilorine qaytarir.

Azorbaycan Prezidenti [lham Oliyevin mayin 4-do Cobrayil rayonunda “Araz Vadisi Iqgtisadi
Zonas1” Sonaye Parkinda “Avto Lizing Azarbaycan” MMC-nin tikintisi ilo tanis olmasi, “Holcim
Azorbaycan” ASC-nin, “Az-Tex-Import” MMC-nin, “Improtex Qarabag Sonaye Kompleksi”
MMC-nin miisssisalorinin tomollorini qoymasi isgaldan azad olunmus orazilorin Azarbaycan
igtisadiyyatina qovusdurulmasi goriilon islara boyiik 6nam verildiyini gostarir.

Prezident ilham Oliyev 2023-cii il maym 4-do Zongilan vo Qubadli rayonlarmda 15-dok
sosial-infrastruktur obyektinin tomollorini qoydu. ©On qisa zamanda vo yiiksok Saviyyado insa
olunacaq bu layiholor Zongilan vo Qubadli rayonlarinin Sargi Zongazurun dilbar gusesine
cevrilmasing tohfs veracak.

Zongilan goharindo Kongres Morkazinin ingasi davam etdirilir. Rayonda miihiim sosial
obyektlordon biri olan Markazi Rayon Xostoxanasimin tomoli qoyulub. Tomoli qoyulan yasayis
montagolarindan biri do Zangilan rayonunun Cahangirbayli kandidir.

Qubadli rayonunda da genismiqyash tikinti islori aparilir. Qubadli sohorinds ilk yasayis
mohallosinin, inzibati binanmn, 600 sagird yerlik tam orta moktobin, 91 ¢arpayiliq Moarkozi
Xastoxananin, Xanliq, Mahruzlu va Zilanli kondlorinin tamallarinin qoyulmasi Azarbaycanin bu
dilbar gusasinag hoyatin tezliklo qayidacaginin romzidir.

Laginda 700-o yaxin bina insa edilib, onlardan 620-si fordi yasayis , 9-u isa goxmoanzilli
binadir, qalanlar1 iso ictimai binalardir. Lagin soharinin morkozindo quruculuq islori sona
yaxinlasmagq iizradir. Lagmin Zabux vo Sus kondlorinda quruculuq islori aparilir. Prezident {lham
Oliyev 2023-cii il mayin 4-do Lagin rayonunun Giilobird kandinin tomslini goydu.

Cobrayil rayonu da yeni inkisaf marhalasine godom qoyub. Sshorin Bas planina uygun olaraq,
tikinti-quruculuq islori genis viisot alib. Hazirda sohordo 960 sagird yerlik tam orta moktabin
tikintisi siiratlo davam edir. Homg¢inin, yasayis mohallosinin tomali qoyulub va tikinti islori gedir.

Cobrayilin inkigaf moarhalasi soharlo yanasi, otraf kondlori do shats edir. Horovlu, Siikiirbayli
kondlarinin, homginin Xudaforin gosobasinin soharsalma osaslandirmalari tasdiglonib va homin
orazilords do insaat islorino baslanilib. Prezident ilham Oliyev 2023-cii il maymn 4-do Cobrayil
rayonunun Siikiirbayli kandinin tamalini qoydu.

Natica. Biz bir daha diinyaya gostordik ki, Azarbaycan qurucu bir dovlstdir. Viran goyulan
orazilora yenidon hayat qayidir. Olkomiz dagidilmis orazilori borpa edib, vatondaslarimizi 6z dogma
arazilorino gaytarir. 30 ildon sonra bu torpaglara asl sahiblari gqayidir. Macburi kogkiinlor bu giinii
coxdan arzulayirdilar. Biitin bu olanlar Azorbaycan hakimiyystinin apardigi dogru siyasotin
naticosidir. Olkomizin gordiiyii islor votondaslarimizin 6z torpaqlarinda firavan yasamasi iigiin
boyiik 6nom kasb edir.

16



Elmi asarlar, Memarlq Scientific works, Architecture, 2024, N1

9dabiyyat

1. Oliyev T.G. 2023. Azad edilmis orazilordo aparilan quruculuq islori mioyysnlogdirilmis
prioritetlorin ugurla reallasacagina asas verir. AZORTAC

2. Oliyev T.G. 2023. Isgaldan azad olunmus orazilords sahibkarhigin inkisafi iiciin alverisli biznes
mihiti yaradilib. Baki, AZORTAC

3. Oliyev T.G. 2022. Boyiik Qayidisin miijdasi - Agali. Baki, AZORTAC

4. Oliyev T.G. 2022. Agilli sohor vo agilli kond konsepsiyalari dovlot siyasstinin prioritet
istigamatlarindandir. Baki, AZORTAC

5. Oliyev T. Agali kandinds miiasir sohorsalma standartlar1 tatbiq olunub. Baki, AZORTAC, 2022
6. Quliyev R. Ekspert: Yasil iqtisadiyyatin folsofasi ekologiyaya zoror vurmadan formalasmis
iqtisadiyyatdir. Baki, AZORTAC

7. Azarbaycan Respublikasinin Soharsalma vo Tikinti Macallasi

8. Hiiseynov F.M., Oliyev N.O., Yusifova N.O., Qasimzado E.O. 2003. Azaorbaycanin kigik vo orta
soharlorinin planlagdirma va yenilosdirma prinsiplori. Baki, Elm

9. Qoahramanova $.S. 2003. Sohor miihitinin yenidonqurulmasi. Baki: Casioglu

10. Oliyev T.G., Oliyev C.G. 2017. Azorbaycanin iri gohorlorinin memarliq vo sohorsalmasinda
nogliyyat-yol infrastrukturu problemlarinin halli. Azorbaycan Respublikasinin nagliyyat-yol
kompleksinin inkisaf perspektivlori movzusunda Respublika Elmi-praktik Konfransinin
Materiallari. Azarbaycan memarliq vo ingaat universiteti

11. HarueB H.I". 2011. CoBpeMeHHOE IpaloCTPOUTENBbCTBO A3epoOaiipkanckoit Pecniyomuku. Tohsil
is¢isi moatboaosi MMC

References

1.Aliyev T.G. 2023. Azad edilmish erazilerde aparilan quruculug ishleri mueyyenleshdirilmish
prioritetlerin ughurla reallashacaghina esas verir. AZERTAC

2.Aliyev T.G. 2023. Ishghaldan azad olunmush erazilerde sahibkarlighin inkishafi uchun elverishli
biznes muhiti yaradilib. Baki, AZERTAC

3.Aliyev T.G. 2022. Boyuk Qayidishin mujdesi. Aghali. Baki, AZERTAC

4.Aliyev T.G. 2022. Aghilli sheher ve aghilli kend konsepsiyalari dovlet siyasetinin prioritet
istiqgametlerindendir. Baki, AZORTAC

5. Aliyev T. 2022. Aghali kendindo muasir shehersalma standartlari tetbig olunub. Baki,
AZORTAC

6. Quliyev R. Ekspert: Yashil igtisadiyyatin felsefesi ekologiyaya zerer vurmadan formalashmish
igtisadiyyatdir. Baki, AZERTAC

7. Azerbaycan Respublikasinin Shehersalma ve Tikinti Mecellesi

8. Huseynov F.M., Aliyev N.A., Yusifova N.O., Qasimzada E.A. 2003. Azerbaycanin kichik ve orta
sheherlorinin planlashdirma ve yenileshdirme prinsiplori. Baki, EIm

9. Qahromanova S.S. 2003. Sheher miihitinin yenidenqurulmasi. Baki: Chashioghlu

10. Aliyev T.G., Aliyev C.G. 2017. Azerbaycanin iri sheherlerinin memarliq ve shehersalmasinda
negliyyat-yol infrastrukturu problemlerinin helli. Azoarbaycan Respublikasinin neqgliyyat-yol
kompleksinin inkishaf perspektivlori mo&vzusunda Respublika Elmi-praktik Konfransinin
Materiallari. Azerbaycan memarlig ve inshaat universiteti

11. Nagiev N.G. 2011. Sovremennoe gradostroitel'stvo Azerbajdzhanskoj Respubliki. Tohsil is¢isi
matbaasi MMC

Magalaya istinad: Oliyev T.G., Oliyev C.G. Isgaldan azad edilmis arazilarimizda aparilan barpa va
quruculuq islari. Elmi Osarlar/Scientific works, AzMIU, s. 12-17, N1, 2024

For citation: Aliyev T.G., Aliyev J.G. Restoration and construction works carried out in our
territories liberated from occupation. Elmi Osarlar/Scientific works, AzZUAC. p.12-17, N1, 2024

Redaksiyaya daxil olma/Received 16.10.2023
Capa gobul olunma/Accepted for publication 16.01.2023

17



Elmi asarlar, Memarlq Scientific works, Architecture, 2024, N1

http://doi.org/10.58225/sw.2024.1-18-24

OPOTOI'PA®UKA U BU3YAJIIBHASA KYJIBTYPA

Auaues ITapsu3 Hapxad— crapmuii npenogasarens, kadeapa ['padudeckuii u Meaua au3aiim,
A3ACY, muallim@bk.ru

AnHoTanus. @ororpadusi, poAUBILIAsACSA B KOHIIE AEBSITHAIIATOTO BeKa, BHECIA OTPOMHBIN BKJIa]l B
pa3BUTHE HAyKM W HUCKyccTBa. OHA NMPOYHO BOLULIA B apceHall CPEACTB, KOTOPHIE HCIOJIB3YET
rpaduyeckuil  au3ailH A [epefayd M IojydyeHus uHGOpMaluu, IpelaHus  0coOoid
BBIPA3UTEIILHOCTU TPOM3BENEPHUSIM M , B LEJIOM, CO3JAaHHE O0COOOr0 BHM3YaIbHOTO SI3bIKA WU
BOCHPUATHSA BHU3yalbHOM KynbTyphl. OJHAaKo, B TMpolecce pa3BUTUS, TpaduyecKuil au3aiiH
ananTupyet ¢pororpaduro Mo CBOU HYX/Ibl, UCIOIb3YI0 BECh apCEHATl €€ CPEICTB JUIS PaCIIUPEHUs
TOPU30HTOB BU3YalbHOIO BOCHpUATHA. B pesyiabTate »STOro, Mbl MOXKEM TOBOPUTH O
Tpanchopmarmu ¢Gororpadun, Kak BHIA HCKYcCTBA, B (ororpaduky, HEKHH YHHBEpCATbHBIN
rpaduyecKuil S3bIK, KOTOPBIA MOXKET OBITh KCIIOJIB30BaH B PA3IUYHBIX 00JACTIX rpaduueckoro
JM3aifHa ¥ KOTOPBIA TTOMOTaeT HaM MOHUMATh M COBEPIICHCTBOBATH BU3YAIbHBIN SI3BIK.

Kurouesble ciioBa: portorpadus, rpadguueckuii s3bik, hoTorpaduka, apceHan CpeacTB, BU3yalbHas

KYJbTypa
PHOTOGRAPHY AND VISUAL CULTURE

Aliyev Parviz Najaf- senior lecturer, department of Graphic and media design, AzZUAC, Baku,
muallim@bk.ru

Abstract. Photography, born at the end of the nineteenth century, has made enormous contributions
to the development of science and art. It has firmly entered the arsenal of tools that graphic design
uses to transmit and receive information, impart special expressiveness to works and, in general,
create a special visual language and perception of visual culture. However, in the process of
development, graphic design adapts photography to its needs, using its entire arsenal of tools to
expand the horizons of visual perception. As a result of this, we can talk about the transformation of
photography as an art form into photographics, a kind of universal graphic language that can be
used in various areas of graphic design and which helps us understand and improve visual language.
Keywords: photography, graphic language, photography, arsenal of tools, visual culture

Beenenne. @otorpadus - 3TO HCKYCCTBO CO3JaHHUA M300paXKEHUS C  IOMOILBIO
(dboTorpaduueckor kKamepbl. DTO MPOIIECC 3aXBaTa CBETa U U300paKeHUsI Ha (DOTOUYBCTBUTEIIHLHON
MOBEPXHOCTH, Oy/Ib TO (OTOMIIEHKA WK HU(PPOBON MaTpHUIIEH B COBPEMEHHBIX IU(POBBIX Kamepax.
dororpadus MoxkeT ObITh X000U, Mpodeccuelt UM CPeICTBOM BBIPAYKEHUSI TBOPUECKOTO BHUJICHUS.
C mnomouipto ¢Gotorpaguu Mbl MOKEM 3aredyarieTb MOMEHTbl BpPEMEHH, Mepeaarh 3SMOIIUH,
pacckaszaTh UCTOPUIO, TOKYMEHTUPOBATH COOBITHS, TIEH3aXKH, JIIOJIEH U BCe, YTO HAC OKpyxkaer [1-
4]. dortorpadus 0003HaYaET COBOKYIMHOCTH MPOIIECCOB, TEXHUK W WCKYCCTBA, CBS3aHHBIX C
co3gaHueM U 00paboTkoit poTtorpaduii. OH BKIOYAET B ceOst Bce acneKThl (hoTorpadun, HaYNHAs C
BbIOOpa CIOKETa ¥ KOMIIO3MLMH, J0 paboThl ¢ KaMmMepoil, OCBEIleHHEeM, IIBETOM U
MOCJIENTPOM3BOJICTBEHHONW 00paboTku n3o0paxenuil. dotorpadust 00beTUHAET pa3IuUHbIE KaHPBI
dororpaduu, Takue Kak TNeW3axkHas, MOPTPETHAs, HATIOPMOPTHAs, pEMOpTaxHas U Jpyrue.
KaxpIit skaHp UMeeT CBOM OCOOCHHOCTH M TPeOYeT OIMpeIeICHHBIX HABBIKOB U 3HAHUIA [5].

Metonosorusa. C pa3BUTHEM TEXHOJIOTHH M TMOSBIEHUS LBIGPOBBIX (OTOANIAPATOB
¢dotorpadus nmprodpena HOBbIE BOZMOXKHOCTH. Tenepb (GoTorpadsl MOTyT SKCIIEPUMEHTHPOBATDH C
00paboTKOM M300pakeHUsT Ha KOMIIBIOTEPE, MCIIOJIb30BaTh CIIEHUAIbHBIE MPOrpaMMbl IS
HACTPOUKHM I[BETOBOTO OajlaHCca, KOHTPAcTa, pe3KOCTH U IPYTUX MmapaMeTpoB [6].
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dotorpadust ABISETCS BAXHOW YaCThIO COBPEMEHHOHN KyIbTypbl M HckyccTBa.DoTorpadun
MOTYT HE TOJBKO 3aIle4aTiieTh MOMEHTHI U COOBITHS, HO M MEpeaTh IMOIMH, UI€U U COOOLICHHUS.
OHH HUCHOJB3YIOTCS B peKiiaMe, KYpPHAJIMCTUKE, MOJIe, UCKYCCTBE M MHOTHMX Jpyrux cdepax. B
nenoM, Qororpadus TMpencTaBiseT coOOW MHOTOTPAHHBIM M yBJIEKaTEIbHBIH MHUP, KOTOPBIN
MOCTOSIHHO pa3BUBaeTcs U pacuupsercs. OCHOBHbIE acneKThl poTorpaduu BKIOYAIOT B ceOs:

Ceer u xommnosunusi: OCBENICHUE U PACHOJI0KEHHE OOBEKTOB B KaJpe HUMEIOT OTPOMHOE
3HAYEHUE JIJIS CO3/IaHUsI MHTEPECHBIX U KaUeCTBEHHBIX (hoTorpaduii.

Texnuka u oOopymoBaHue: 3HaHUE pabOTBI C KaMepod, OOBEKTHBAMH, HACTPOHKaMU U
TEXHUYECKUMHU acriekTaMu (oTorpaduu sBISETCS BaXKHBIM JUISL TOTYYSHHS] BBICOKOKAY€CTBEHHBIX
CHUMKOB.

TBopuectBo u cTmiib: doTorpadus Takke - ITO CPeiCTBO caMoBbIpakeHUs. OHa MO3BOJISET
dotorpady nepeaaBarh CBOM UACH, YyBCTBA U BUICHHUE Yepe3 U300paKEHUS.

Jlis toro, 4utoObl MOHATH Kak (oTorpadus B3aUMOIEHCTBYET U TpaHCHOPMHUpPYETCS IS
pemieHusi KOHKPETHBIX 3a7ad B TpapuuecKkoM Au3aifHe, HEOpOXOJMMO [aTh €ro KpaTKyo
XapaKTEPUCTHUKY.

Uro xe Takoe rpadudueckmii nusaiiH? ['paduyeckuii au3aiiH - 3TO TPOLECC CO3MAHUS
BU3yaJIbHbIX KOMMYHHUKAIMi C MCHOJIb30BAHUEM pA3JIMYHBIX 3JIEMEHTOB, TAKUX KaK TEKCT,
n300pakeHus, 1Bera, (HopMbl, MPUPTH U MPOCTPAHCTBO. DTO UCKYCCTBO KOMOMHHPOBAHUS ITHUX
AJIEMEHTOB C IIEJIbIO CO3J]aHMs BU3yaJbHO MPUBIIEKATEIbHBIX U MHPOPMATUBHBIX KOMITO3ULIUN JIJIs
nepeaayn ONpeAeTICHHOTO COOOmeH s Win uaeu. ['paguueckuil qu3aifH UCTIONb3yeT rpadudecKre
JJIEMEHTHI, TaKHe KaK TEeKCT, H300pakeHus, 1BeT U ¢dopmMa, A CO3JaHHS BHU3YaIbHBIX
KOMMYHHKAIUI B peKjlaMe, MapKeTUHTe, YIIaKOBKe, BeO-Au3aiiHe u Ipyrux odnactsx [6].

OcHoBHBIE acTIeKThl TpaUYecKOro I1u3aifHa BKIIIOYAIOT B ceOs:

Tunorpaduka: Hcnonp3zoBanune mpudToB, pa3MepoB OYKB, pPACHOJOXKEHHS TEKCTa IS
CO3/1aHUA YI000UUTAEMBIX U ICTETUYECKUX KOMITO3UITUH.

N300paxenus n wumoctpauuu: Vcnons3oBanue ¢otorpaduii, WUTIOCTpAUil, PUCYHKOB WU
rpaduKy 1711 TOTOJHEHHS TEKCTa U YIYUIIeHHUs BU3YaJIbHOTO BOCTIPUSTHS COOOIICHHUS.

[IBetoBasi mamutpa: BwIOOp oOmNpeneNeHHBIX I[IBETOB W WX COYETAHUW JUIsl CO3JaHHS
OIpeJieIeHHOW aTMoc(epsl, BbIJENCHUs HH(GOpPMAlMM WM BbI30BAa OIpPECIEHHBIX 3MOLUN Yy
3pUTESL.

Maket u komno3unus: PaboTta ¢ pacroyio)keHHeM 3J€MEHTOB Ha CTPAHMIIEC WM dKpaHe JUis
CO3/1aHUS TAPMOHUYHOT'O U NPUBJIEKATEIbHOTO AU3aiiHa.

bpennunr u wmaentuuHocth: Co3/aHue JOrOTHIOB, (PUPMEHHOTO CTHIS U TpauuecKux
3JIEMEHTOB, KOTOPbIE IOMOTAIOT UACHTUPHUIMPOBATH OPEH T MIIM KOMITAHUIO.

Mudposas rpaduka: HMcnonb3oBaHME KOMIIBIOTEPHBIX —IpOrpamMMm I CO3JaHUs
M300paKeHUH, KOMIO3UIMM, WIIOCTpAalui, aHUMalud U JAPYTrUX BU3YaJIbHBIX 3JIEMEHTOB. OJTO
BKJIIOYAeT B ceds paboTy ¢ rpauyeckuMU peAakTOpaMu, TpeXMepHOW rpadukol, aHumanuen u
TU3aifHOM UHTEP(EerCcoB.

PesyabTarel. ['paduuecknii nu3ailH HMCHoib3yeTcss B Pa3IUYHBIX OOJIACTIX, TAKMX Kak
pekiama, MapKeTHUHT, BeO-u3aliH, yIIaKoBKa, U3aTelIbCKasl AeITeIbHOCTb, CO3/JaHHEe JIOTOTHIIOB, U
UTpaeT BaKHYIO POJIb B TOM, KaK Mbl BOCIIPUHMMAEM U B3aMMOJEHCTBYEM ¢ MH(OpMaIUeil BOKpYT
Hac.

upokuii crekTp 3aaay rpaguyueckoro auzaiiHa U uxX crnenupuka U3MEHWI IMOAXOI M
ucrojib3oBaHue (ortorpaduu, B KIACCHYECKOM OHUMAHUU 3TOTO BUAA AedTenbHocTy. U 31eck Mbl
MOKEM TOBOpUTH O TpaHcopmanuu (ororpapuu B pororpaduky, kak cumbeo3 ororpapuu u
rpadudeckoro au3aitHa. OHa CIyKUT JJIs paclIMPeHUs BO3MOXKHOCTEH rpauieckoro nau3aifiHa, ero
TEXHUYECKUX CPEJCTB M, B KOHEYHOM HTOTe, OOOTOIEHHE BU3YaJbHOIO f3bIKa U BHU3YyaJbHOU
KyJIbTYpBHI [8].

B uem e ocoGenHocTu doTorpadMkd ¥ UYTO TO3BOJSIET HAM BBIICTSATH €€ B HOBBINM BUJT
NEeSTebHOCTH, HECKOJIBKO OTIUYHOM OT oTorpaduu.

dororpaduka TEPMUH CMBICII KOTOPOIO H3MEHsETCs, U Oazupyercs Ha MpeICTaBICHUH O

XYyJI0’KECTBEHHOHN PEaIbHOCTH.
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[IpoananusupoBas pazputue (GoTorpa@uKu MOKHO BBIJCIHUTH JIBAa OCHOBHBIX HAINpPaBJICHMUS,
TakuX Kak B npodeccunanbHoi hoTorpaduu u rpadudeckoM qu3aiHe.

dororpaduka B CyTh cBoeil 3To (ororpadus mocTpoeHHas Ha KOHTpAcTE ABYX ILIBETOB:
0e70ro M YEepHOro M HECoAeprKallero moxyToHoB. JlaHHbIH TepMuH B obnactu Qortorpaduun
ompejensieT OAHY KOKpeTHyio (ororpadguueckyro TEeXHUKY, Jenawouryio (ororpaduro
MAKCHMaJIbHO KOHTPACTHOM.

Ecmn paccmartpuBaTth (doTorpaduky B CIEKTpe TEXHHMUYECKOM, TO Jrobas Qororpadus
HarieyaTaHHas C MPUMEHEHHEM CHEIM(PUUYHBIX MPUEMOB, TAaKUK KaK H30TEJHs, COJSpU3aLus,
pacTpupoBaHUe, WOJAMPOBAHME M JAPYTUX NEPEXOIUT U3 paszpsga oObidHOTO (OTO B pazpsia
¢dororpaduku.

Taxke k (ororpaduke OTHOCAT, TaK Ha3biBaeMyr «doTorpaduro 6e3 Qoroanmaparan,rie
TOHAJbHAS INKaJla UMEET INUPOKUN TUANOo30H. DTa TEXHUKA HA3BaHA «TEXHUKOW (OTOTpaMM»».
JlaHHasi TeXHUKa BKJIIOYAaeT B ce0sl HEMOCPEACTBEHHYIO pabOTy CO CBETOTEHBIO, KOTJAa CHUMKHU
MIPEJICTAIOT 00pa3aMu 0OCTPAKTHOM rpayiKy WIIH KHUBOIIHCH.

Texnuka wusorenuu, uzoopereHHas B 30 romax XX Beka Burampmom Pomepa pana
BO3MOYKHOCTh TPUMEHSTh TOHOpA3JENUTENh Npu nedatd ¢ororpaduu. Takol crnocold MO3BOISII
reyaTrath C HEraTuBa KOHTPATHIIOB C Pa3jMYHON KOHTPACTHOCThIO H300pakeHus. HTorosblit
CHUMOK I10JIy4aeTCcsl pa3feIEHHbIM 10 TOHY.

Takas Ttexnuka kak «ddexkr CobaTbe» OUEHb CXOXka C ICEeBIOCOISpHU3AIMEH. ITO
BBITNIOJTHEHUE IIPOINEYATKU MMO3UTUBOB B HETATUBHOM M300paXECHUH, a TAK)KE HETATUBBI U TIO3UTHUBBI
B OJIHOM CHHUMKe. Takue TmpHeMbl Kak pelibeHOe M CUIIEITHOE H300paKeHHe, CheMKa uepe3
MOJTYIIPO3pAuHbIi 9KpaH WM CETKy, MoJydeHue Tpaduueckoro 3PQexra ¢ KpyIMHO3EPHUCTON
bakTypoil.

Takum 00pa3oM OAHO3HAYHO YTBEpXkAeHUE, 4TO (oTorpadmka 31O OAHA M3 OONACTEl
npodeccuonansHoit  dororpaduu, oOycIOBICHHAs NPUMEHEHHEM CIEUUAIbHBIX TEXHUK IPU
MevaTu.

dotorpaduka B chepe rpaduueckoro auzaiiHa MMEET HECKOJBKO JpYyroe IOHUMaHHE.
Hapsiny ¢ rpaduxoii n tunorpadukoii oHa OTHOCUTCS K OCHOBOIOJIOTAIOIIMM XYJ0KECTBEHHBIM
CpeAcTBaM, MCIONb3yeMbIM au3aiiHepoM-rpapukoM. K ¢ororpaduke MOXKHO OTHECTH JHOOOM
pe3yibpTaT TpaduuecKkoro au3aiiHa, HampuMep: KHHKY, IUIakaT, mocTtep, adwuiry, Oumdop,
JIMCTOBKY, YIAKOBKY, €CJIM OCHOBOM XYA0)KECTBEHHOI'O Ipuema sBiseTcss (oToU300pakeHue.
dororpapuka 3TO 4YacTh IpadUUECKOro [u3aiiHa, XYAO0KECTBEHHasl JEeATENbHOCTb, a TaK¥kKe
cpenctso [9].

®dororpadpuka MoKeT ObITh Ha3BaHUEM IIpeIMETa B 00J1acTH OOydeHUs IHU3ailHOM, Ha3BaHUE
CHEIHNATbHOCTH, a MOXET OBbITh YyKa3aHWEeM Ha TEXHUKY HCIOJIHEHHUs, TOTr0 WJIM HHOTO
XYJOKECTBEHHOTO HCIIOJIHEHUs Kak rpaduyeckoro au3aiiHa, Tak M [pQpecCHOHaTbHON
dotorpaduu. Ilpuas Kk TakoMy BBIBOAY MOXXHO TMOMYEPKHYTh JBA CMBICIOBBIX aCIEKTa,
o0pa3yloIUX OCHOBbl TOHHMMaHus ¢ororpaduku, Kak BHIY XYIAOKECTBEHHO-TIPOSKTHON
JeSITeIbHOCTH, a KOHKPETHO K rpaduyeckoMy JIu3aiHy. SIBIAIONIMMCS OCHOBHBIM CpPEICTBOM
CO3/IaHHEM TUPaXKUPYEeMbIX Npou3BeHuil. OHa cpokycHpoBaHAa HA NMPUMEHEHUH BCErO CHEKTpa
crnoco6oB (otorpadguu, TaKMX Kak 4epHO-0enoil, BETHOH, JOKYMEHTAIbHON MM MCKYCCTBEHHO
proOpa30BaHOll clienualbHBIMU TeXHUKaMU. Kak pe3ynbTar oHAa HE CBsi3aHAa OIPaHUYEHUSIMH U
MPUHYXJIEHHEM K paboTe, UCKIIOUYUTEIbHO B KJIACCHYECKOM «MaHepe» mnedaTd. 3a BBIBEJIEHUEM
dotorpadhukn kKak obmacTu TpaduyecKoro Au3aifHa clenyeT TOHMMaHWe, 4YTO Ha Hee
pacrnocTpoHsETCs Ta ke crenuuKa BOCIPUATH, TpUMeHsiemMasi B 00JacTu rpaduueckoro au3aiiHa.
Xots rpaduueckuil 1u3aifH SBIISETCS 00JacThIO XYA0KECTBEHHOM NEATENIbHOCTH, TEM HE MEHee
MPUHIMITUATIBHOE OTJINYHME OT TAKOBOM COCTOMM B TOM , UTO 3TO HE UCKYCCTBO PaJH UCKYCCTBA.

Otnenenue mnpodeccun auzaiiHepa-rpaduka 3TO E€CCTECTBEHHOE CJEJICTBHE BO3ZHUKIIEH
SKOHOMHUYECKOW CUTYAIINH, SBIISIIOIINNICS TPEANOCHUIKON BOSHUKHOBEHHUSI IM3aiiHa KaK TaKOBOTO.

[Tpu mosicke au3aitHepoM-rpaukoM H300PA3UTENBHOTO PEIICHHs MPHU CO3JaHUH TOTO WU
MHOTO TpeaMeTa NpoecCHOHANbHON AEATEeIbHOCTH HalpuMep: IJlaKaTa, KYpHaAJIbHON 00JI0XKKH,
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MoCTepa W €CiIM BBIOOp magaer Ha ¢oTorpaduio, TO NMpuHIUN paboTel (Gororpada m au3aiiHepa-
rpaduka B KOPHE OTIUYACTCH.

Ecnu cpaBHuTth mnoaxon ¢ororpdpa M au3aiiHepa K PpEIIEHUI0 TBOPYECKOM 3amauu ¢
npuMeHeHreM (oTorpaguKy MBI TOHMEM YTO 3TO JBa NPUHIMIHAIGHO Pa3HBIX HPUHIHIA.
Juzaiinep ucnosb3yer gpororpaduio UMes TOUHOE BUIMHUE Pe3ysibTaTa, KOTOPOro OH JOOMBaeTcs,
BbIOMpass Ty wuiauM HHYI (oTtocheMKy. CIOXKET, YCIOBHBIC XapaKTepUCTUKH, 3aJlaHHas
L[BETOKOJIOPUCTHKA, MAIITad «IpeaMeTay 3aJaroT YCIOBMs JUIsl JOCTHMXKEHUs HYXKHOH uenu. B
rpapuueckoM au3aiiHe ¢ororpaduka MOJUMHEHA 3aJaHHOMY JU3aifHEPOM HANpaBJICHUIO I10
JOCTH)KEHUIO OIpEJeNeHHbIX LeJiel, Kak COLUalbHBIX Tak W Komepueckux. IIpomsBenenue
¢doropradukm, npuMeHsieMble B TrpadUUYecKOM Ju3aHe, Jake OyAydd B MOJHOLECHHOM
npou3BefieHnu (hoToprapueckoro UCKyccTBa CIyKUT LeJAM «pekjaambl». Torma kak ¢ortorpad-
XYAO)KHUK TpUMeHseT ¢ororpaduky ckopee Kak CpeICTBO YCHJICHHS ONPEACTICHHBIX
HMOLMOHAJIBHBIX XapPAKTEPUCTUK (POTONMPOU3BEICHHSL.

Paznuunbie METONBI «MEXaHUYECKO» 00pabOTKH (OTO TaKKe SBIAIOTCS ONPEIACICHHBIMH
XYA0)KECTBEHHBIMM ~ @IpUeMaMH B ¢dororpaduxke. Takumu  Kak: KaJ|pupoBaHHe,
MYJIbTUIUIMLIIMPOBAHUE, 3€pKajlbHAasi CUMMETpPHUs, a TaKK€ BCE BMJIbI MOHTa)Ka, KOJUIAKHPOBAUE.
Wutepec k ¢ororpaduu MOBBIIIAICS MPSIMONPONOPLUOHATIBHO CTAHOBJICHUIO €€ KaK TaKOBOW
YacTbIO PA3JINYHBIX aBAaHTAPAHBIX TEUEHUI B HCKyCCTBE. B 4aCTHOCTH >KypHaJIbHBIN 1n3aiiH, (sH
UHAYCTpHs, TeaTpajbHble apUIIM MW KHHOIUIAKATBHI IMOJYYWIM TaK HaBaeMbIM 3MOIMOHAJIbHBIN
TOJIYOK MOCJE MPUMEHEHUSI POTO KaK CPEICTBA UCIIOTHEHHUS.

Pa3znuunbie (OTOTEXHUKH B MCKYCCTBE, B YACTHOCTH B HampaBieHuH aBanrapna (1910-1930
IT.) IpeBpaTuin (HOTO M3 HEMOCPEICTBEHHO KOHCTATAIMU JIOKYMEHTAJbHBIX (DaKTOB B CPEICTBO
TBOPYECKOr0 caMoBbIpaxkeHus. OrpoMHOe BIMSHHME Ha JHU3ailH TOrO BPEMEHU OKa3alu
JKcIpecuBHbIE «perorpade» Mana Pes, nmapanokcanbHble Koslaxu Aananctos, Payns Xaycmana,
Jxona Xapngunna, I'eopra I'pocca, a Takke SKCHPEepeMEHTbl KOHCTYKTUBUCTOB AJleKcaHipa
Pomuenko u Onp Jlucuukoro u dynkunonanucra Jlacino Moxoii-Hans. VIx o0benensieT moaxon K
OCYILECTBISIEMBIM Tpac(hOopMalusaM: U3 UCXOAHOM Tak Ha3bIBaeMOM 0a30Boil ¢oTorpadueit, myrem
Pa3IMYHBIX «MaHUMYJSIIUI», co3aaercsd HoBas (opma. Ha3BaHHBIE MpHEMBl SBISAIOTCS YaCThIO
KOINO3ULIMOHHOM OpraHu3aliy U MPUHLUIOM IOCTPOeHUS N300pa3uTeabHoro npocrpactsal10].

CrnenoBaTenbHO MbI IIOJy4a€M OCHOBHBIE BEXM M OTallbl, a TaKKe 00JIacTU NPUMEHEHUS
¢doropraduku.

Eme oana obnacte nmpuMeHeHus (oropraguku B paMmkax cTaHKoBoH rpaduku. IIpu stom
Ba)XHO OTMETHUTH, YTO UCKYCCTBO KAaK TAKOBOE M JIM3aifH MPOSBIECHHE OJTHON U TOIKE 3CTETUKH, IPU
3TOM Hecyllee B ce0e MHOYKECTBO CYIIECTBEHHBIX OTIUYUM.

OKNo3UIMK rpadUKy HArJIAAHO JEMOHCTPUPYIOT MOAY Ha JIB€ HOBBIE I'pauuecKue TEXHUKU.
Opna w3 Hux wmenkorpadusi, a UMeHHO cepuorpadus, U Qororpapuka. Mexay TUMH JIBYMS
HaNpBJICHUAMHU €CTh ampeJelieHHas B3auMOCBs3b. bonbHIMHCTBO (OTOPaObOT Ha BBICTaBKax
BBITIOJTHEHO B TE€XHHUKH IeIKorpaduu, OHa e B CBOIO OYEepe]b SBJISETCS TEXHUKON MedaTHOU
rpapuku. PoropaboTa BBHINONHEHHAss B TEXHUKE IIEIKOrpaduu HEMOCPEACTBEHHO Mpuodperna
MpU3HaKK Tpucymnme rpaduke. DoTonzodpakeHue nepenio Ha Oymary u gaktypy Kpacku. XoTs
3TO0 Haubojee SBHBIA MeToA TpaHchopMalMM, TEeM HEMeHee CcrenupUUHble TpPUEMbl
HEMOCPEJACTBEHHO IIEIKOrpaguu Kak TAaKOBOM HAKIAIbIBAlOT Ha Mpou3BeleHuEe Qororpapuku
CBOM, TMpUCYIIUE ToJIbeo el xapakrepucTuku. lllenxorpadus nana BO3MOXKHOCTH BHOCHTH B
¢dororpaduio saeMeHTH TrpaduKHd, HE TOJBKO MyTeM CHEHU(PHUUHBIX MPUEMOB TIe4YaTh U
MEXaHW4YeCKOH 00paboTku (OTO, HO M HEMOCPEACTBEHHO PYKOW Xy/IOXKHHUKA-IEKOpaTopa WU
nu3aiiHepa-rpaduka.

B pesynbpTaTe mogoOHBIX MaHUNYISUN Hcye3 Oapbep MEXy XYJ0KHUKOM U (hoTopraduei,
OTUYXJAtomUi poTorpaduio Kak cierno KONUpyoIyo U HeMMEIoIIee XyI10)KECTBEHHYIO IIEHHOCTh
M300paxeHusl.

Ob6nacte menkorpadguu cepuorpadusi MO3BOISIET TOIYYUTh HEPACTPUPOBAHHBIM OTTHUCK.
Cepuorpadusi, Kak TakoBas, 3TO HAJI0KEHUE CJIOEB KPAcKM IyTeM TpaOpeTHOro IeyaTaHUs.

[Tomynupuasanusi TyXHUKH ceprorpaduKy Ipou301LUIa TaKUMH Xy1o)kHUKaMu 60-x rogos 20 Beka,
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kak Duau Yopxan, Jxacnep Jxonc u Pobept Unananc. @wmrpanHas ciocoOOHOCTh pa3BEPHYTH
I[BET 110 OTPOMHOMY CIIEKTPY OTTEHKOB Tpeaana (oTtorpaduueckuM paboTaM 3TUX XYH0KHUKOB
3 }EKT KUBOMUCHBIX TPOUBEICHHI.

Mpbl paccMOTpenu BO3MOXKHOCTH (poTorpaduu, €e HCTOPHIO, METOJbl, MHCTPYMEHTBHI H
CPeACTBA, KOTOPHIE HUCHOJIb3YIOTCS B IpauueckoM JAu3aiiHe IJI BBIIOJIHEHUS IOCTaBJIEHHBIX
nepea HUM 3amad. Kak 3Ty 3amaun pacmupsor cdepy ucnoiab3oBanus (otorpapuu, U3MEHSIOT
IUIOCKOCTh €€ BOCIPUSATH, IIPEJIOMIISIS Uepe3 MPpU3MYy [TOCTAaBICHHOM nepes rpaguueckum 1u3aifHoM
TBOPYEUYKON HEOOX0IMMOCTHIO. Bee 3T0 mo3BosIsieT HaM roBOpHUTH O TpaHchopMmaru GoTorpaduu
B (hoTrorpaduky, KaKk HEOTEMJIEMOH 4yacTH rpadu4ecKoro au3aiHa.

[lomuToXkMBasg CKa3zaHHOE, MOXKHO CKa3zaThb 4TO (ororpaduka HrpaeT BaXHYIO pOJb B
rpaduuecKoM Ju3ailHe, MMOCKOJbKY BHU3yallbHBIE 3JIEMEHTHI, Takue Kak (ororpaduu, sBISIOTCA
OCHOBOM MHOTHX JM3alHEPCKUX MPOeKTOB. DoTorpaduu MOryT OBITH UCIIOIB30BAHBI ISl CO3/1aHUS
APKUX U yOeAUTEeNbHbIX KOMIIO3UIMMN, a TaKkKe Ul Iepefadd SIMOLUM, HACTPOSHUsI U COOOIECHH .
OHm MoOryT OBITH HCIIONB30BaHBI B BeO-IU3aiiHE, pekiiaMe, TEeYaTHBIX MaTepuaiax, yHaKOBKE
OPOAYKIMM M MHOIMX JpYyrux oOjacTsaX, 4YTOObl HOpUAaTh IMPOEKTY  BHU3YalbHYIO
MPUBIIEKATEIFHOCTh W YHHUKAIBHOCTh. Kpome Toro, ¢ortorpadpmu Moryt ObITH 00pabOTaHbl U
U3MEHEHbl C IMOMOILBIO PA3NIMYHBIX TIpapUUecKUX WHCTPYMEHTOB, UYTOOBI COOTBETCTBOBATH
OIIpe/IeIEHHBIM KOHIICTIIHSIM JI3aiiHa.

OnHako rpaduyeckuil Tu3aifH HE CTOUT OCOOHSKOM B CHUCTEME OOLIEro pa3BUTUS €IUHOIO
nHpopManMOHHOTO ToA. OH SBISIETCS BaKHEHIICH YacThIO S3bIKA BU3YaJbHOTO BOCIPHSTHS U
BU3YaJIbHOW KYJIBTOPYPHI B LIETIOM.

Ero pons B BHU3yaJIbHOM KyJIbTYype TPYAHO MEPEOLICHUTh. Tak OH IMOMOTaeT CO3JaBaThb M
pacrpocTpaHsaTh HHPOPMALMIO, MJEHM U KOHLENLIHUU C TOMOLIbI0 BHM3YaJIbHBIX 3JEMEHTOB.
['paduueckuii quxaiiH UCTIONB3YyeTCs sl CO3/IaHuUs JIOTOTUIIOB, YITAKOBKH MPOIYKTOB, PEKJIaMHBIX
MaTepHalioB, KHIKHBIX 00JI0XKEK, )KypHaJIOB, BeO-CaiiTOB, a TakXkKe B KMHO, TEJIEBUJICHUH U APYIHX
Meaua.

I'papuueckue au3aiiHepbl MOMOTalT (HOPMUPOBATH BU3YaJbHOE BOCIPHUSATHE ayAUTOPHH,
WCTIONB3Ysl IBET, KOMIIO3HMIHUIO, MPUPTH U TpaduyecKre >JIEMEHTHI ISl TOTO, YTOOBI BBI3BATH
OIpeJieJIeHHbIe SMOIMM, TepenaTh HMH(OpPMalUi M CO34aTh y3HaBaeMbld CTUIb. OHHM Takke
YYaCTBYIOT B CO3JIaHWH KYJIBTYPHBIX MPOAYKTOB, ahui, OyKIETOB, KHHUT, apT-TIPOSKTOB H MHOTOTO
APYTOro, BIMsS HA BU3yalbHBIH OOJIUK KyIbTYphI H 00LIECTBA B 1esIoM [5-6].

I'padmueckuit nuzailH  QopmMupyeT UMWIK OpEeHIO0B, MapoK, MY3bIKJIbHBIX TpYIIII,
KMHOKOMITAaHWM, apXUTEKTYpHBIX OOBEKTOB W JAPYTrUX KyJIbTYpHBIX siBiIeHUH. OHmIomoraer
MIEPEHOCUTH M COXPAHSTH KYJIbTYpHBIC IEHHOCTH, TPAUIINN U UCTOPHIO, & TAK)KE CO3/1aBaTh HOBHIC
BU3YyaJIbHbIE KOHLIEIINH, CIIOCOOCTBYS Pa3BUTHIO BU3YaJIbHON KYJIbTYPBI.

Uro ke Takoe BU3yaJbHasl KyJlbTypa U KakoBa €€ poiib B Hamei xu3Hu. [louemy Tak BaxkHa
B3aUMOCBsI3b (oTorpaduku, rpaguueckoro Au3aiHa U BU3yalbHOUKYIBTYPHI.

BusyanbHast KyabTypa OTHOCHTCS K M3YUSHHIO M aHAJIM3Y BU3YyalIbHBIX OOBEKTOB M CPEICTB
BBIPQ)KEHUS, TAKUX KaK KapTUHBI, CKYJIBNTYPHI, (hoTorpaduu, KUHO, peKiiama, JU3aifH, apXUTeKTypa
U TIpOYHe BHU3yalbHbIC UCKyccTBA. OHA OXBATHIBACT TEOPUIO M MPAKTUKY BU3YAIBHBIX HMCKYCCTB,
UCCIIelyeT UX BIMSHUE Ha KYJIbTYpy, OOIIECTBO M YeJIOBEYECKHH ombIT. M3ydyeHue BU3yalbHOU
KYJIBTYPHI TI03BOJISICT Jy4Ille TTOHATh BH3yalbHBIE 00pa3bl, CAMBOJIMKY, OOTaTCTBO M pa3HOOOpas3me
KyJIBTYpHOTO HacJIeIusl, a TAK)Ke COBPEMEHHBIC TPEH/IbI M BU 3yaJbHbIE KOMMYHHUKAIWH [5].

BusyanbHas KyapTypa mpecTaBisieT co0oi crocol aHaiau3a U MHTEPHpPETallui BU3YaIbHBIX
3HAaKOB M CHMBOJIOB, KOTOpPbIC BIHSIOT Ha BOCHPHUATHE W MOHWMAaHHE OKPYKAIOMIETO0 MHUpa. DTO
BKJIIOYAET B ce0sl U3yUeHHE BU3YalIbHBIX acllEeKTOB MCKYCCTBA, MEAMA, PEKJIaMbl, MOJbI, AM3aiiHa,
apXUTEKTYphl M JPYTHX o0OJacTedd, 4TroObl TOHATH WX POJb B (OPMHPOBAHWUU KYIBTYpPHBIX
LEHHOCTEH U UJIEHTUYHOCTH.

Takum 00pa3oM BH3yanbHas KylIbTypa SIBISETCS MEXIUCIHUILUTUHAPHBIM TIOJEM, KOTOpOe
00BEIUHIET UCKYCCTBOBEACHUE, KYJIbTYPOJIOTHIO, COLUOIOTHIO, TICUXOJIOTHI0O U JAPyrue Hay4HbIe
JVCLUIUIMHBL U U3YYEHUS BU3YaJbHBIX SIBICHUHM M UX BIMSHUS HAa OOLIECTBEHHYIO *HU3Hb. OHa

HUrpacT BaXXKHYIO pOJib B COBPECMCHHOM O6IJ.[€CTB€, nmoMorast HaM IOHSATHb, KaK BU3YAJILHBIC ABJICHHUA
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GbopMHUPYIOT Halle BOCHIPHUATHE U ONBIT MHpPA, a TaKXKe KaK OHMU OTpPa)XaroT U BIMSIIOT Ha
KYJIBbTYPHBIE U COL[MAJIbHBIE ITPOLIECCHI.

BeiBoabl. B 3akitouenHuun, Hajo cka3aThb U O poiu Qororpaduku U €€ BIUSHUU Ha
dbopmupoBaHre BU3yalbHOH KylnbTyphl. DoTorpaduka uMeeT OOJbIIOE BIMSAHUE HA BU3YaIbHYIO
KYJIbTYpPY, MOCKOJIBbKY (poTOrpadguu sIBISIOTCS HEOThEMJIEMON YacThi0 HAILIEH KyJIbTYphl, BKIIOUYAs
pexiamy, MOy, )KYPHAIUCTUKY U MHOTHE Apyrue obmactu. @oTtorpaduu MOryT BEI3BIBATH SYMOIIUH,
nepeaaBath MH(GOPMAIMIO U, MMOPOMH, Jaxe u3MeHATh obiiectBeHHoe MueHue [10]. C pasBuTreM
TEXHOJIOTUH M COIMATIBHBIX Mera Mbl IMEEM JIOCTYIT K OTPOMHOMY KOJIMYeCTBY (oTorpaduit. 1o
MPUBOJIUT K TOMY, YTO HAMHOro OOJbIIe JIOAEeH HauWHAeT HMHTEpecoBaThCs Qororpaduei u
UCIIOJIB3YeT €€ sl caMoBblpakeHHss M kommyHukamuu [11]. Taxxke dororpaduka Biusier Ha
CTaHAApThl KpacoThl U MOJbL. CTaHAAPTHI )KEHCKOM KPacOThl, HAIPUMEDP, MEHSUIUCH HA IPOTIKEHUH
UCTOpUH, YaCTH4HO Onaromapsi pororpaduu. @ortorpadum Moaeneit UCIOIB3YIOTCS IS CO3IaHUS
ujeana KpacoTbl, KOTOPbIM MOKET OKa3bIBaTh JaBJICHUE HA JKEHIIMH, YTOObI OHH COOTBETCTBOBAIIU
sTomy uzaeany. Kpome Toro, ¢ororpaduu MOryT MCIONB30BATHCS AJIs Tepenayn nHpopmauu 00
okpyxarmeM Mupe. OHM MOryT OBITh HCIIOJIIB30BAHBI MJI JOKYMEHTHPOBAHUS HCTOPUH,
Ype3BbIUANHBIX CUTYallMid M KYJIbTYpHBIX coObITHd. Takum oOpaszom, ¢ororpaduka sBisercs
BA)KHBIM KOMIIOHEHTOM BH3YaJIbHOW KYJbTYpbl M OKa3bIBAa€T 3HAYUTEIBHOE BIIMSHUE HA HalLy
KU3Hb U BOCIIPUATHE MHUpPa BOKPYT Hac.

@DOTOMPOEKTHI, UCCIEAOBAHUSA, KypChl U MmyOnukauuu o ¢otorpaduud MOMOTIU pPa3BUBATh
BU3yaibHOE oOpa3oBaHue. Pororpadpuka crajia HEOTHEMIIEMOIN YaCThbIO MAacCCOBOM KYJIBTYpbI, U €€
POJIb B BU3YAJIbHOU KYJIbTYpPE MPOJOKAET PACTH.
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QLOBALLASMA MORHOLOSINDO OLAN IRi SOHORLORDO DAYANIQLI
REKREASIYA ZONALARININ TOSKILI

Mustafayeva Fidan Vaqif quzi— m.ii.f.d., dosent ovozi, Memarligin osaslar1 kafedrasi, AzMIU,
fidan.mustafayeva@azmiu.edu.az

Xiilasa. Mogalods Baki va globallasma marhalasinds olan inkisaf etmis diinya sohorlorinin inkisaf
istigamatinds vacib rolu olan ¢oxfunksiyali, genis rekreasiya zonalarina yaranmis koskin ehtiyac
problemi todqig olunur. Todgigat prosesinds Baki vo diinyanin iri goharlori ticiin globallagsma
soraitindo toqdim olunan barpa-inkisaf konsepsiyalari miiqaiso edilib, problemo uygun hall yolu
mioyyan olunmusdur. Tahlillorin naticasi olaraq iri vo globallasma marhalasinds olan sohorlari
miisbat istigamatdo yonlondiracok konsepsiyalarin asasasini togkil edon rekreasiya zonalarinin
salinmasi mosalasinin tasir dairasi toyin edilir. Eyni zamanda, globallasma marhalosinds olan iri
soharlorda layiholondirilocak rekreasiya zonalarinin toyinati vo funksional miixtalifliyinin toskili
prosesinda osas digget yetirilmali mogamlar miioyyan olunmusdur. Umumi olaraq belo noticoyo
golirik ki, qloballagsma marhaloasinds olan iri soharlords diizgiin funksional tayinata malik vo genis
rekreasiya zonalariin layihalondirilmasi ohalinin hoyat keyfiyyatini yiiksoldorak, soharlorin xaotik
genislonmoasinin qarsisini alacaq. Mosolonin diizgiin hoalli {iglin eyni zamanda iri sohorlorin
ohalisinin sosial ehtiyaclari, soharin ekoloji voziyyati, sohorin strukturu vo inkisaf istigamati
mosalolorinin balansi ciddi sokildo miigaiso olunaraq veohdot toskil edon layiho toklifi togdim
edilmalidir.

Acar sozlar: dayanmiqli rekreasiya zonalari, iri sohorlor, globallagsma prosesi, sohar organizmi,
coxfunksiyali parklar

ORGANIZATION OF SUSTAINABLE RECREATION ZONES IN GLOBALIZING
LARGE CITIES

Mustafayeva Fidan Vagif- PhD. in architecture, acting ass.prof., department of Basics of
architecture, AzUAC, fidan.mustafayeva@azmiu.edu.az

Abstract. The article discusses the urgent need for multifunctional, large recreational areas that
play an important role in the development of Baku and developed cities of the world at the stage of
globalization. During the research, the concepts of restoration and development presented in the
context of globalization for Baku and major cities of the world were compared, and a suitable
solution to the problem was identified. As a result of the analysis, the sphere of influence of the
issue of creating recreational zones was determined, which is the basis of concepts that will direct
cities at the stage of globalization in a positive direction. At the same time, the main points that
should be paid attention to when organizing the purpose and functional diversity of recreational
zones designed in large cities at the stage of globalization are identified. In general, we come to the
conclusion that the design of large recreational areas with the correct functional purpose in large
cities at the stage of globalization will improve the quality of life of the population and prevent
chaotic urban expansion. At the same time, to correctly resolve the issue, it is necessary to seriously
compare the social needs of the population of large cities, the ecological balance of the city, the
urban structure, the directions of city development and present the correct project proposal.
Keywords: sustainable recreation areas, big cities, globalization process, urban organism,
multifunctional parks
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Giris. Sohor organizmi yaranma mogamindan etibaron daima intensiv hayat vo inkisaf
proseslari ilo miisaot olmusdur. iqtisadiyyat, infrastruktur, madoni faaliyyatlor, shalinin mosgullugu
amillori ilo genislonan sohorlor arasinda rogabot gabiliyysti hor il daha da aktiv formalasir vo
yiiksolir. Lakin, sohor organizminin har hansi istigamatinds inkisaf prosesindo sadalanan amillarin
har birinin dayaniqli olmasinin sabobi sohorlorin rekreasiya potensialinin yiiksokliyinden asilidir. Iri
soharlorin miixtalif amillor sobabindon maruz qaldigi manfi tasirlordon miihafizasi tiglin soharsalma
miitoxassislori forgli hall yollar1 axtarisindadir. Sohorlorin miixtalif konsepsiyalar tizro inkisaf
prosesi son illordo daha da aktivlagib. Biitiin konsepsiyalar forgli tokliflor tizro inkisaf etso do
moasalonin asasini iri sohorlords yasayan insanlarin fiziki vo mental saglamliginin miihafizasi toskil
edir.

Qloballagsma prosesinin manfi tasirlorindon miihafizo olunmaga ¢alisan sohor organizminin
gorunmasi {igiin an vacib hall yollarindan biri ¢oxfunksiyali rekreasiya zonalaridir. XXI asr iri
soharlarin ohalisi tigiin sonayelosma Vva texnoloji inkisafin manfi tasirlori ilo xarakterizo oluna bilar.
Problemin giiclonmasi, homginin demoqrafik artim sobabi ilo arazisi azalan rekreasiya zonalarmin
Va balansi pozulan ekoloji vaziyyatlo miisahids olunur.

Azorbaycanin iri goharlori Baki, Gonca vo Sumgayitin suratli inkisafi 6lkonin sosial-igtisadi,
modoani vo ekoloji voziyyatini miiayyan edir. Bu soharlordo son on illiklords rekreasiya zonalari
daha daqiq desak, parklarin saymin va funksiyasinin artdigin1 miisahids edirik. Adimi sadaladigimiz
sohorlorimiz sirasinda Baki soharinin suratli templorlo inkisafi sosial-igtisadi, modoni-tarixi
istigamatlords inkisaf yaratsa da boazi aspektlordo miioyyan proseslorin gedisatinda xiisusi digqgot
yetirilmalidir. Xiisusi diqgst tolob edon istigamat kimi ekoloji vaziyystin balans saviyyasini geyd
etmoaliyik. Saharlorin saglam ekoloji vaziyyati “dayanigli sohor”in asasini togkil edir.

Metodlar. Qloballasma marhalasinda olan iri soharlor ii¢iin mévcud voziyyato uygun xiisusi
strateji inkisaf plani toqdim olunmalidir. Prosesin marhalasi va sohorlors hansi aspektdon monfi vo
ya miisbot tosir etdiyi miioyyan edilmalidir. Lakin, hor bir sahar vo ohalisinin kaskin ehtiyaci olan
miixtolif toyinath rekreasiya zonalarinin say1, orazisi vo funksional toyinatlarinin artirmaq mosalasi
prosesin hanst marholods olmagindan asili deyil. Hor bir halda gohorin borpa-inkisaf planinin
osasini ekoloji balasin miihafizasi vo belaliklo do homin sohor ohalisinin yiiksok hoyat keyfiyyati
toskil etmoalidir.

Soharlor miiasir déovrde dominant obyekt va insanlarin an ¢ox maskunlasdigi orazi oldugu
iclin sosioloq, antropoloq vo soharsalma miitoxassislorinin diggstini coalb edir. Eyni zamanda
qloballagmanin sohorlors tosir edon vacib amil oldugu danilmazdir. Hazirda, globallasma prosesini
toskil edon amillor sohorlords bas veran doyisiklori miioyyon edir. Lakin bu dinamika prosesi
qarsilighdir, yani qloballasma va saharlarin dayisimi prosesi bir-birina tasiri boytikdiir. Bu sababdon
do globallagsma prosesini Nyu York, London, Tokio, Amsterdam (mas, Central park, st.James park,
Hibiya park, Amstel park) (sok.2,3) kimi “qloballagmis saharlor’don ayr1 diistinmak yanlis olar [9].

Sakil 1. Nyu York, London, Tokio, Amsterdam saharlori [9]
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Sohorlorin  hissa-hissa genislonmo imkanlar1 sohoratrafi orazilorin siiratli inkisafi ilo
naticalonir. Ilkin formalasma prosesinda Kifayat godor dayaniqli olmayan sohor toxumasi amola
gotirir. Bununla yanasi, son illordo hatta soharkonar1 arazilorin doyari yiiksalir va kigik oarazilords
yiiksok sixliga malik binalar insa edilir. Saharlorin boyiimasi ham do markazds biznes sahalorinin
inkisafi tendensiyasi ilo naticolondi [10]. Bu da 6z névbasinds globallasma marhalasins kegid vo
prosesin davami olaraq gotirdiyi miioyyan problemlarin, on osas ekoloji balans tarazliginin
pozulmasi baximindan tohliiko yaradir.

Sakil 2. Nyu York sohari, Central park vo London sahari, st.James park [9]

Iri sohorlorden forgli olarag kond orazilorinin sosial-igtisadi Vvoziyyetinin inkisafinda
agroturizminin rolu ovozsizdir. Bu tendensiya diinyanin bir ¢ox 6lkasinds aktiv sokilds totbiq
olunur. Bir ¢ox alimlor hamin tendensiya haqqinda tadqiqatlarini 6z nasrlorinds toqdim etmislar.
Loykie Lomine vo James Edmundes birgs nasrlorinds [6] agroturizm (agro turizm, ferma turizmi)
diinyanin bir ¢ox Olkalorinds tosoriiffat turizminin genis miqyasda inkisaf etdiyi vo bu anlayisin
Araliq donizi o6lkalorinds yarandigini gqeyd edilmisdir. Agro turizm anlayist 1970-ci illorin
ortalarindan baslayaraq istifads olunmaga baslamisdir [8].

Rekreasiya zonalarinin funksiyalari vo goharlorin inkisaf konsepsiyalari, onlar marhalalori
miixtolifdir. Inkisaf vo miifassel planlasdirma istiqgamoti qloballasma marhoalasinda olan soharlorin
problemlari nozoro alinaraq secilmolidir. Rekreasiya zonalarmin on dayaniqh istigamoti “eko
turizm” konsepsiyasidir.

Eko turizm, sohorlori inkisaf etmis kiitlovi turizmin ekologiya vo sosial-igtisadi vaziyyato
monfi tasirindon miihafizo edoan tobist istigamotli turizm névidiir [2]. Son illor diinya tocriibasinda
sohorlorin dayaniqli inkisafi istiqamatindo oldo edilon misbat noticolorin asasmi togkil edon
amillordon biri eko turizmdir. Dayaniqli potensiala malik soharlorin rekreasiya zonalarmin
davamliliq vo inkisaf potensialini miioyyon etmok tgiin ilk todgigat istigamati olaraq iri vo
meqapolislosmis soharlar segilmalidir [7]. “Agilli sohar” konsepsiyasi 1990-c1 illordon baslayaraq
diinya tocriibasinds formalagib, inkisaf etmoys baglamisdir. Bu konsept sohor infrastrukturunun
diizgiin inkisafin1 istigamotlondirmoya yonolib. Ik yarandign giindon informasiya vo
kommunikasiya texnologiyalari (IKT) istiqgamotindoki doyisikliklorlo inkisaf edon sohor strukturu
konsepsiyasi sohorlor arasinda miisbat istiqgamatds rogabsti canlandirir [3].

Sakil 3. Tokio sahari, Hibiya park vo Amsterdam sahari, Amstel park [9]
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Natica. Baki sohorinin paytaxt statusu, tarixi-moadoni irso malik olmasi sohari 6lkonin asas
turist miibadilosi markazina gevirir. Sohora har giin ¢ox sayda turist axin1 davam edir vo bu da 6z
novbasinds yiiklonan orazilor, orada yaranan problemlarlo miisahido oluna bilor. Bu sabsbdan do,
soharin markazi orazilorini amala golocok problemlardon miihafizo etmok {igiin sohorin miixtalif
orazilorinds layihalondirilmis goxfunksiyali parklarla yiiklonmis arazi probleminin garsisini almaq
miimkiindiir.

Son illords 6lkamizds shalinin hayat keyfiyystinin artirilmasi {igiin genis miqyash tadbirlor
plani hazirlanib, hoyata kegirilir. Bu layihalorin totbigi ham sohards globallagma prosesinin omalo
gotiracayi problemlorin garsisin1 alir, ham do sohorin planlasdirma qurulusunda rekreasiya
zonalarmin saymin artmasina tasir edir. Sohorin hom tarixi-morkozi, ham do otraf zonalarinda
rekreasiya zonalarinin (park-bag) sayinin artirtlmasi sohor ohalisinin  hoyat keyfiyyatinin
yiiksaldilmasina miisbot tosir edir. Genis miqyash sohorin inkisaf planina miisbat tosir edon
layiholordan biri do Baki soharindo salinmis “Ganclik” parkidir.

2021-ci ildo Baki1 sohori, Xotai rayonu, Z1g yolunun bir hissasinds konseptual landsaft hallino
malik ohalinin istifadesine togdim olunmus “Gonclik” parki sahasi vo funksional toyinatina goro
sohorin on iri miqyasli rekreasiya zonasidir. 43 hektar orazini ohato edon park funksional
cesidliliyino gora ¢oxfunsiyali parklar sirasina daxil olur. Park layihasinin fargli vo miisbot cohati
kimi tabii lansaft hoallinin diizgiin istifadasini ds geyd etmok olar.

Otraf miihitin idaro edilmasi “biitiin canlilarin saglam vo balanslagdirilmis bir miihitdo
yasamasini tomin etmok, tobii ehtiyatlar1 miihafizo etmak, onlarin dogru istifads formasi, resurslari
inkisaf etdirmok t¢iin hortorofli dostok, eyni zamanda planlasdirma, koordinasiya vo noazarat
sisteminin yaradilmasi prosesini ” 6ziindo comlayir [4].

Dayaniqli inkisaf prosesindoa soharlorin planlasdirma xiisusiyyatlori vo ehtiyaclarina uygun
rekreasiya zonalarinin salinmast hom soharin dayanigli inkisafi, hom do otraf miihitin idars
olunmasi prosesino miisbat tosir edir.

Sohorlar bir gox tabii, texnoloji va insanlar torafindon problemlorls tizloson miirokkab va
unikal sistemlordir. insanlar ii¢iin soharlari kenar yasayis mantagalori ilo miiqaisado daha calbedici
edon xiisusiyyatlor sirasina-shali sixligi, miixtalif igtisadi va sosial-modani xidmatlor vo s.daxidir.
Bu giin sohor orazilorinds ekosistem birbasa vo ya dolay1 yolla urbanizasiya dinamikasi sababindon
funksional, struktur cohotdon nizamsizlasa vo ya sabitliyini itiro bilor. Nizam vo sabitliyin
pozulmasi ekosistemin gohardo yaratdigi hoyati funksiyalarinin itirilmasi, keyfiyystinin pozulmas,
sosial-igtisadi strukturda zsiflomoya sobob olur [5]. Mohz, genis vo c¢oxfunksiyali rekreasiya
zonalarinin iri vo globallasmig soharlords toskili sohar organizmins bu formada tesir imkani qeyd
edilon amillari zorarsizlosdirir.

Sokil 4. Baki sohari, Sadiqcan va Obilov kiigalarinin kasismasinds “Ganclik” parki [10]

Miizakira. Diinyanin inkisaf etmis 6lkolorinin iri soharlordo morkozin boyiimasi ilo doyison
funksiya vo infrastruktur amillari detalli formada tohlil olunmalidir. Iri soharlorin mokan hollinda
hom kompozisiya, ham funksional cohotdon 6nomli rolu olan rekreasiya zonalarini globallagsma
morholasinds  olan sohorlorin - ehtiyacina  goro  layihalondirmok  vacib amildir. Diizgilin
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layiholondirilmis rekreasiya zonalar1 sahar organizmina goalacokds sosio-madani, iqgtisadi, tarixi,
ekoloji cohotdon miisbat tosir edocayi tiglin sohor strukturunu mshz homin istigamotdo
yonlandirilocok konsepsiyalar toklif etmok lazimdir.

Qeyd etdiyimiz kimi, Baki sohorinds son illordo salinan parklarda miiasir tendensiya vo
standartlarin movcudlugu aydin goériiniir. Bu tip parklar daha ¢ox soharin yiiksok sixliga malik
hissalorinda layihalondirilib, istifadays verilir. Sohars turistlor torafindon daima artan maraqg hissini
nozars alib, bu tip rekreasiya zonalarini hom do daha az sixliga malik sohar orazilorinds istifadoya
vermok lazimdir. Beloliklo do, sohor sakinlori yasayis yerlorindon uzaqlasmadan asudo vaxtini
somarali kegira bilor, hom do sohara golon turistlor daha genis gozinti marsrutuna malik olur. Bu
layiholorin hayata kegirilmasi sahar orqanizmini yiiklonma prosesindon miihafizo edarak, sohari
golocokds globallasmanin amalo gatiracayi problemlors garsit dayaniql vaziyyats gotiracok. Eyni
zamanda, bu formatda toklif olunan konseptual layihalar galacokdas iri saharlorin va bununla slagali
olaraq biitiin 6lkanin madani, iqtisadi, sosial Ssaviyyssinin dayaniqli inkisafina daha da somarali
istigamat toklif edir.
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BYJYIIEE BU3YAJIbHOH KOMMYHUKAIIMA: UTHHOBAIIAU, TEXHOJIOT' N,
HEPCIIEKTHUBbBI

I'acanoBa Jleiiia @apmMaH rbi3bl— JOKTOp GUI0CO(UN O apXUTEKTYpE, CTAPIINN
npemnoaasatens, kapeapsl ['paduuecknii u meaua ausaiin, A3ACY, leyla.hasanova9@gmail.com

AnHoTanusi. B 3py mudpoBBIX TEXHOJOTHH M TIIoOaIM3anuu rpadUyuecKUil TU3aifH, SBISACH
HEOTHEMJIEMOM YaCThbIO COBPEMEHHOI'O MUPAa KOMMYHHUKALIMU UTPAET KJIFOUYEBYIO POJIb B CO3/1aHUU U
nepenaye BU3yalbHOM HMH(OpManuu, GOPMUPOBAHUU BOCHPHUITHS U CO3JAHHHM AMOLMOHAIBHBIX
CBs3ell C aymuTopHeld. OTO TOCTOSHHO (opMupyemas TEXHOJIOTUSMH M MEHSIOMIUMUCS
MOTPEOUTENHCKUMU MPEANOYTCHUSIMH cdepa r3aiiHa HEeMpepbIBHO MPeodpazyeTcsi Mo Mepe TOro
Kak Mbl maraem B Oyayuiee. C pa3BUTHEM HOBBIX TEXHOJIOTUH, COLMOKYJIbTYPHBIX U3MEHEHUH U
OKUJAHWHA TOoJIb30BaTeNel TrpaduyecKuil Iu3aiiH JOJDKEH MapajlyieIbHO SBOJIOIMOHUPOBATH U
aIanTHPOBATHCS YTOOBI COOTBETCTBOBATH TPEOOBAHMSIM U MOTPEOHOCTSIM COBPEMEHHOTO 00IIeCTBa.
B nmanHOIi cTaThe MBI PACCMOTPUM COBPEMEHHBIE TEXHOJIOTUU, TPEHbI U UHCTPYMEHTHI, KOTOPbIE
MEHSIOT METOJbl BH3YaJIbHOM KOMMYHHUKAIlMH, VYIIIyOMMCSs B MHOTOrpaHHOe Oyxayiiee
rpadUyecKoro au3aiiHa, U MOMbITAeMCS ONPEACINUTh JaNbHEUIINEe HAMPABICHUS PA3BUTUS JTaHHOU
cheprr au3aitna. OnHako Oyaymiee rpaguyuecKoro AW3aiiHa OTPaHUYMBACTCS HE TOJBKO HOBBIMHU
MHCTpYMEHTaMH H TexHonorusmMu. OHO TakKe 3aTparuBaeT KyJIbTypHBIE, COIMAIbHBIE U
SKOHOMMYECKHUE acClEKTbl, BHOCA BaKHbIE M3MEHEHUS B CIOCOOBI B3aUMOACHUCTBUS U
KOMMYHHMKAIlUM ¢ ayautopueill. Pa3Oupasce B JaHHOH Teme, Mbl IOJIy4aeM YHHUKaIbHYIO
BO3MO>KHOCTb IIPEJBUIETH U aJallTUPOBATHCS K U3MEHSIOLIUMCS TpeOOBaHUSIM, BHOCSI CBOM BKJIaJl B
pazButue rpaduueckoro Au3ailHa W BHU3YyalbHOW KOMMYyHHKanuu. llenbio cratbu sBisiercs
MIPEIOCTABIIEHUE YUTATENsIM BCECTOPOHHEro 0030pa M NMOHMMAHUS TOro, Kakue H3MEHEHHUsS U
BO3MOKHOCTH MOTYT OKHJaTh MpoecCHOHaNoB B 00JacTu rpaduueckoro au3aiiHa B OyayiieM U
KaK OHU MOTYT MOJIFOTOBUTHCS U MPUCIIOCOOUTHCS K HUM.

KuroueBble ciioBa: rpadudeckuii 1u3aiiH, BU3yaabHble KOMMYHHKAIIUH, BU3yallbHAsI HH(OpMALIUS,
1M (pOBBIE TEXHOJIOTUH, BUPTyaJIbHAsl PEAIbHOCTb, JOTIOJIHUTEIbHAS peaIbHOCTh, aBTOMAaTH3aIUs

FUTURE OF VISUAL COMMUNICATION: INNOVATIONS, TECHNOLOGIES,
PERSPECTIVES.

Hasanova Leyla Farman- PhD in architecture, senior lecturer, department of Graphic and media
design, AzUAC, leyla.hasanova9@gmail.com

Abstract. In the era of digital technologies and globalization, graphic design, being an integral part
of the modern world of communication, plays a key role in the creation and transmission of visual
information, the formation of perception and the creation of emotional bonds with the audience.
Constantly shaped by technology and changing consumer preferences, the design landscape is
continually transforming as we move into the future. To meet the requirements and needs of modern
society, graphic design must evolve and adapt in parallel with the development of new technologies,
sociocultural changes and user expectations. In this article, we will look at modern technologies,
trends and tools that are changing the methods of visual communication, delve into the multifaceted
future of graphic design, and try to identify further directions for the development of this field of
design. However, the future of graphic design is not limited to new tools and technologies. It also
touches on cultural, social and economic aspects, making important changes in the way you interact
and communicate with your audience. Understanding this topic gives us a unique opportunity to
anticipate and adapt to changing requirements, contributing to the development of graphic design
and visual communication. The purpose of this article is to provide readers with a comprehensive
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overview and understanding of what changes and opportunities graphic design professionals can
expect in the future and how they can prepare and adapt to them.

Keywords: graphic design, visual communications, visual information, digital technologies, virtual
reality, automation

BBenenne. CeronHs B 5py HU(PPOBLIX TEXHOJOTUH W TioOanm3anuu rpadUyecKuil Tnu3aiiH,
SBJIASACH HEOTHEMJIEMON YacThIO COBPEMEHHOTO MHpAa KOMMYHUKALMHU UTpaeT KIIOYEBYIO pOJIb B
CO3JIaHMHM W Tepeiade BH3YyalbHOW WH(pOpManuu, (OPMHPOBAHWU BOCHPHUATHS M CO3AaHUHU
SMOLIMOHANBHBIX CBSI3ed € ayAuTopuei. DTO MOCTOSAHHO (opMupyeMasi TEXHOJOTUSIMU U
MEHSIOIIMMUCS TOTPEOUTETHCKUMH PEANOYTEHISIMU cepa Au3aiiHa HempepbIBHO Mpeodpasyercs
[0 Mepe TOro Kak Mbl ImaraeM B Oynyiiee. B maHHON cTaThe MBI pacCMOTPUM COBPEMEHHbBIE
TEXHOJIOTUH, TPEHJbl U MHCTPYMEHTBI, KOTOPbIE MEHSIOT METOJbl BU3yaJbHOW KOMMYHHKAIUH,
yrayouMcss B MHOrOrpaHHoe Oyayuiee rpaduueckoro Au3aiiHa, U MOMBITAEMCS OMpPEIEIUTh
JAJIbHEUIINE HAIpaBICHHUSI Pa3BUTHS JaHHOU cdepbl au3aiiHa. OmHako Oymyimiee rpaduyeckoro
Iu3aiiHa OTPaHUYMBAETCS HE TOJBKO HOBBIMH HHCTPYMEHTaMHM U TeXHOJOrusMu. OHO Takke
3aTparuBaeT KyJbTypHBIE, COL[MAJIbHBIE U SKOHOMUYECKUE aCIIEKThl, BHOCS Ba)KHbIE U3MEHEHUS B
CrocoObI B3aMMOJACHCTBHS M KOMMYHUKAllUU C ayautopued. PazOupasch B JaHHON Teme, MbI
[I0JIy4a€M YHUKAJIbHYI0 BO3MOXKHOCTh NPEABUACTb M aJaNTHPOBATHCS K H3MEHSIOIIUMCS
TpeOoBaHUSM, BHOCS CBOM BKJIaJ B pa3BUTHE rpaduueckoro Au3ailHa U BHU3yaJbHOU
KOMMYHMKAIUH.

Metononorus. [lns Toro 4droObl COOTBETCTBOBAaTh TPEOOBAaHUSAM M MOTPEOHOCTIM
COBPEMEHHOr0 OOWIeCTBa, C PAa3BUTUEM HOBBIX TEXHOJOTUH, COLMOKYJIBTYPHBIX HM3MEHEHUH U
OKUJAHHWIA TMoNIb30BaTeNel rpaduyecKuil Mu3aiiH JOJDKEH MapajlyieibHO SBOJIOIMOHUPOBATH U
amanTupoBarbes. MIHHOBauuM B 001acTH rpadudeckoro nTu3aifHa MOTYT MMETh OTPOMHOE BIIMSHUE
Ha pa3iuyHble cepbl OOIIECTBEHHOro pa3BuTHS. OT MapKeTHHTa U PEKJIaMbl 10 BU3YaJIbHOMN
UICHTUQUKAUN OpEeHIOB, OT IO0JIb30BATEIbCKUX HHTEp(EicoB 10 Meaua U pa3BIEUYECHUH,
BU3yaJIbHble KOMMYHHUKAIMY (POPMUPYIOT Hallle BOCHPUATHE, TOMOTaIOT Y3(PPEKTUBHO NepeIaBaTh
nH(OPMALIMI0O U CO3JAIOT HEMOBTOPUMBIN OIBIT B3aUMOJIEHCTBUS € MHpoM. bornee Toro,
BU3yaJIbHbIe KOMMYHUKAIIMU 00J1aJal0T CLIOCOOHOCTBIO BIUATHh Ha OOIIECTBEHHbIE NPEACTABICHNUS,
CTUMYJIMPOBATh U3MEHEHUS, a TaKXKe BhIpaXaTh UJEU U LeHHOCTH oOuiecTBa. [loaTomy co3znanue
pa3sHOOOpa3HbIX COOOIIECTB MOJb30BaTeNlell BHU3yaJlbHBIX KOMMYHUKAIU MpPEACTaBIseT coOOn
3¢ (}eKTUBHBIN CIOCOO MPUBJICYEHUS] BHUMAHUS K CYIIECTBEHHBIM COLIMAJIBHBIM U HKOJIOTUYECKUM
BOIIpOCaM. JTOT IPOLIECC OCHOBBIBAETCS HA HMCIOJb30BAHWU BH3YyalbHBIX CPEICTB, TaKUX Kak
¢dbotorpaduu, Buaeo, rpaduka u 1pyrue GopmMbl UCKYCCTBa, s MIEPEIavd CI0KHBIX COOOIIEHUN U

BMOIII/II\/'I. BI/I3ya.TII>HI>IC cpeacTtBa, MOT'yT OKa3aTb CHJIbHOC BICYATICHUC W IIOJAHATH 06HI€CTBGHHOC
CO3HAaHUE O pa3IMYHbIX MpolieMax, Oylb TO U3MEHEHUE KIIMMAaTa, SKOJIOTMYECKOE 3arps3HEHHUE,
COLIMAJIbHOE HEPABEHCTBO WJIM JpyrHe BONpochl. KpeaTMBHOE HCIOJIB30BaHNUE BU3YaJIbHON
KOMMYHHUKAIIUHW IMMO3BOJIACT NIEPEAATh CIIOKHBIC MCHU U BBI3BATH OMITATUIO Y 3pHT€J’IGI71, ImoMorasa um
Jydiie TMOHSATh M COYYBCTBOBAaTh IpoOieMaMm, C KOTOPbIMU CTaJKHBAIOTCS OOIIECTBO H
OKpyXarImas cpeaa. Takum oO0pa3oM, MOHUMaHHE M H3ydyeHUE OYIylIero BHU3YyaJIbHBIX
KOMMYHHUKAIIMi HMEEeT OrpoMHOE 3HAaueHHE HE TOJBKO [UId MNpodeccCHOHAIOB B 001acTH
rpaguuecKkoro au3aiiHa, HO Takxke A oOmiectBa B LenoM. OHO NO3BOJISIET aJalTHPOBATHCS K
U3MEHSIOIIEHCS Cpele, HCIOJb30BaTh HOBBIE BO3MOXHOCTH JUI  CO3[aHUSl  BU3YaJIbHO
MPUBJIEKATENbHBIX, THPOPMATUBHBIX U SMOIIMOHAIBHO 3HAYUMBbIX IPAQUUECKUX PEIICHHH.

Llenbto 1aHHOW CTaThM SIBISETCS UCCIENOBAaHUE U MPEJCTABIEHHWE OCHOBHBIX TEHICHIMH U
M3MEHEHMH, KOTOpBIe 0XKHUAIOTCS B cdepe rpaduyueckoro au3aiHa U BU3yaJbHBIX KOMMYHHKAIIUN
B Ommkaiimmem Oynymem. Crartbd HampaBieHa Ha 0003peHHE HOBBIX  TEXHOJIOTHH,
COILIMOKYJIbTYPHBIX U3MEHEHHUH U BBI30BOB, C KOTOPBIMH CTAJIKUBAIOTCS rpadudeckue qu3aiiHepsl, a
TaKk)kKe Ha BBIIBICHHWE BO3MOXKHOCTEH M MoTeHuuaaa, KOTOpPbIC MOIyT OBITh HCHOJL30BaHbLI B
nporecce JanbHemero GopMUPOBaHUS KYJIbTYpbl BU3yaJbHONW KOMMYHUKaluH. Llenpio cTaTtbu
ABIISICTCA IIPEJIOCTABICHUE YMUTATENsIM BCECTOPOHHEro 0030pa W IIOHUMaHHUA TOro, Kakue
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W3MEHEHMS U BO3MOXKHOCTH MOTYT OKUAATh MPO(ECCHOHAIOB B 00JacTu rpau4ecKkoro Au3aiiHa B
Oy/ayIieM 1 KaKk OHH MOTYT MOJTOTOBUTHCS U IPUCTIOCOOUTHCS K HUM.

PesyabTraTrbl. C pPOCTOM TEXHOJOTMM M MPOrpeccOM KOMIbIOTEPHOM HHAYCTPHH,
rpaduUecKuil AU3aiiH CTall IpeTepIieBaTh 3HAUNTEIbHbIC U3MEHEHUS U TpaHchopMmanuu. OnHUM U3
HauOoJyiee 3aMETHBIX M BAXKHBIX TEHIEHLUUH B 3TOH 00JacTH SBUIICS MpoLecc LHUPPOBU3ALUU
(mpeoOpazoBanusi B 1UdpoByrd QopMy) U BUpTyaiusaluu rpaduyeckoro nusaitna [1].
[Mudposuzanus 1 BUpTyanu3anus rpauyeckoro Au3aiHa - 3T0 NpoLecchl IPUMEHEHHs U(POBBIX
TEXHOJIOTHI M MPOTPaMMHOI0 obecrieueHust [2] s co3gaHusl, peJaKTUPOBAHUS U TIPEACTABICHUS
rpapuueckux marepuanos. Lludposuszanus rpaguueckoro au3aiHa MpeicTaBiaseT coOOON mepexon
OT TPAJAMLIMOHHBIX METOJOB M MHCTPYMEHTOB, TaKMX KaK KapaHJaIld, Kpacku W Oymara, K
UCIOJIb30BAHUIO KOMIIBIOTEPOB M CIELHUATU3UPOBAHHOIO IPOTrPaMMHOI0 oOecredeHus. ITOT
mporecc MO3BOJISIET au3aiiHepam paboraTh Oojee A(PQPEKTHBHO M THUOKO, COKpamiask Bpems U
yCUIIHSL, HEOOXOMMBIE JUISl CO3JJaHUs U PEJaKTUPOBAaHUs rpauuecKux 3JeMeHTOB. OHU NOITy4aroT
IOCTYI K IIAPOKOMY CIEKTPY HWHTYWTHBHBIX HWHTEPPEHCOB W  MHOTO(PYHKIIMOHAIBHBIX
UHCTPYMEHTOB [2], KOTOpBIC yNpOLIAIOT MPOLECC CO3[JaHUs W HM3MEHEHHS H300paKCHH.
Bupryanuzanus rpaduyeckoro nu3aiiHa, ¢ Ipyroi CTOPOHBI, 3aHUMAETCS CO3JJaHUEM BH3YaJbHBIX
MaTepHaioB, KOTOpbIE 001aJal0T MHTEPAKTUBHOCTBIO [3] U OKMBAIOT AJIS 3pUTEIeHd. DTO BKIIIOYAET
UCIOJIb30BaHuE BUPTyanbHOU peanbHOocTU (VR) m gononHenHoi peanbHocTH (AR). Bupryanbnas
pEAbHOCTh MO3BOJISICT IOJIB30BATEISIM IOTPY3UThCss B LU(POBoe mpoctpaHcTBO [4], co3maBas
MMMEPCUOHHBIN ONBIT U B3aUMOJCICTBUE C BUPTYyaJbHBIMU OOBEKTaMU U clieHaMu. /lononHeHHas
pealbHOCTh, B CBOKO Ouepeb, [00aBIIsiCT BUPTyalbHBIC JJIEMEHTHl B pealibHyl0 cpeay [4],
oboramas ee wuHpopMamueid win co3gaBas APQPEKTH, KOTOPBIE PACHIMPSIOT BH3yalIbHOE
BOCIIPHUSATHE U B3aUMOJIECHCTBHUE C OKPYKAIOIIUM MHPOM.

[Iponecc nmdpoBu3auy U BUPTyaIH3alud rpaduueckoro au3aiiHa Hadaiucs B KoHie 20-ro
BEKa U MPOJOJDKAETCS 10 cerojHsmHero qus. OJHaKo ero pa3BUTHE U YCKOPEHUE MPOM30IUIO B
nocineaHue aBa Jecsatwierus. llepeble maru B mudpoBu3anuu rpaduyeckoro au3aiiHa ObLIN
caenansl B 1980-X roax ¢ mosiBjieHHEM KOMIbIOTepHOU rpaduku [1]. B 3T0 BpeMs: KOMIIBIOTEPHI U
MIPOrpaMMHOE OOECIeUeHUEe CTAIU JOCTYMHBIMH M MOIUHBIMH JJISl CO3JAHUS U pPEIaKTUPOBAHUS
rpaduueckux n3obpaxenuil. [Iporpammel, Takue kak Adobe Photoshop, nosiBunucs B 1990-x ronax
U CTaJIi OJTHUMU U3 OCHOBHBIX MHCTPYMEHTOB Jis1 pa0OTHI C paCTPOBBIMH U300paKEHUSMHU.

Bupryanuzanus rpaduueckoro au3aiiHa, BKIIIOYas CO3JaHHE TPEXMEPHBIX Mojeied u
aHUMaIuu, TaKkxke Havanach B 1980-x ronax. [Iporpammel, Takue kak Autodesk 3ds Max u Cinema
4D, nmpenocTaBisAi0T MHCTPYMEHTHI JUISl CO3JJaHMsI CIIOKHBIX TPEXMEPHBIX OOBEKTOB, aHUMAIlUU U
Busyanusanun [3,4]. C nosiBJieHUEeM K€ UHTEPHETa M Pa3BUTUEM OHJIAWH-TEXHOJIOTHI TpaduvecKuit
au3aiiH cran em€ Oonee IMQPPOBBIM M BUPTYATU3UPOBAHHBIM. PacrpocTpaHeHMe colMaIbHBIX
ceTeil, MOOMJIbHBIX YCTPOICTB U MHTEPAKTUBHBIX BEO-CaTOB MPHUBEJIO K BO3MOKHOCTH CO3JIaHUS U
pacrnpocTpaHeHus UPPOBOro rpaguuecKoro KOHTEHTa B peajbHOM BpeMenH [5]. Ceroans mpoiecce
nu(poBU3AIUN U BUPTyaIHU3alUMK rpaduueckoro nu3aiiHa MpoAO0KAaeTcs, U HOBbIE TEXHOJIOTHH,
Takue KaKk BUPTYyaJIbHAs U JONOJHEHHAs PEealbHOCTb, HCKYCCTBEHHBIN MHTEUIEKT U aBTOMATH3AIHS
[5], mpuBHOCAT HOBBIE BO3MOXKHOCTH M HHCTPYMEHTBI B 00J1aCTh rpa)HuecKoro Iu3aiHa.

CymiecTByeT HECKOJIBKO MPUYHUH, MOYEMY IMPOUCXOAUT IU(PPOBHU3AIMA U BUPTyaTU3aLUSI
rpaduyeckoro Ju3aiiHa: BO-TIEPBbIX, OJarofaps TEXHOJIOTMYECKOMY IpOrpeccy, pa3BUTHIO
MPOrpaMMHOTO  oOecriedeHusT W MYJbTUMEAMMHBIX ~ TEXHOJIOTUH  Tu3aliHepbl  IMOIYYHIIU
BO3MOKHOCTh CO3/1aBaTh U PEeaKTUPOBATh Tpaduueckue Marepuaisl ¢ Oonbiiel 3(h(HeKTHBHOCTHIO
U TOYHOCTHIO. B0-BTOpBIX, ya00CTBO M THOKOCTh LHM(POBBIX HMHCTPYMEHTOB 00€CIEYHBAIOT
au3aiiHepaM MHUPOKHU Habop (QYHKIMIA, BO3SMOXKHOCTh MTHOBEHHOT'O PEJaKTUPOBAHMUS, COXPAaHEHHUS
u nepenayn (aiioB, a Takke OBICTPBI JOCTYN K pecypcamM U HHCTpyMeHTam. K Tomy ke,
BU3yaJlbHAsl SCTETUYHOCTh M B3aUMOJICHCTBHE, TNMPH KOTOPBIX BHUPTyalu3alus rpaduyeckoro
nau3aiiHa jo0aBiseT 3(PQeKThl, aHMMAIMI0, WHTEPAKTUBHOCTH [6] M TpexXMepHbBIC 3JIEMEHTHI,
obecrieynBasi IPUBJIEKATEILHOCTh BU3YaJIbHBIX MaTepUANIOB Jienasi UX 0oJee 3allOMUHAIOIIMMUCS
s 3puteneid. M HakoHel, pacmypeHne BO3MOXKHOCTEH KOMMYHHUKAIMH ITPU KOTOPBIX LU(GPOBBIE U

BUPTYAJIbHBIC 3JICMCHTLI ITO3BOJIAIOT HH3aﬁHepaM co3aaBaTb AWHAMHWYHBIC W HMHTCPAKTHUBHBIC
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Mpe3eHTAllMK, BU3yaIM3allUd U pEeKJIaMHbIE MaTepHalbl, KOTOpble 3(PQPEKTUBHO MEperaroT
cooOIIeHre U MTPUBIICKAIOT BHUMaHUE aynuTopun. LludpoBuzanus n BupTyaiu3anus rpaduaeckoro
JU3aiiHa MPEJOCTABIISIIOT HOBBIE MHCTPYMEHTBI M BO3MOYKHOCTH JJIA JIM3allHEPOB, a TaKXKe
YJIy4I1IAIOT BU3YaJIbHbBIN OIBIT U KOMMYHHUKALIUIO CO 3PUTEIISIMHU.

Buenpenue ke BupTyasnbHOW W gomosiHeHHON peanbHocTH (VR m AR) B chepy nuzaiina
MIPUBHECIIO HOBBIE M3MEPEHHs M emé Oojiee pacIIMpuiIo TPaHUIBI TpadUvecKoro au3aiiHa. DTH
MHHOBAIIMOHHBIE TEXHOJOTUU HE TOJHKO H3MEHWIM CIOCO0 BOCHPUSITHS U B3aUMOJEHCTBUS C
rpadUUecKUMH 3JIEMEHTaMH, HO U TOBJIHMSIN Ha caM MPOIECC UX co3laHus. B manHom ab3aie Mbl
paccMOTpUM, KaK BHpTyalbHasi M JOINOJHEHHAs pEaJbHOCTh OKA3aJM BIUSHHUE HA pPa3BUTHE
rpadMuecKoro Au3aifHa, OTKPbIB HOBBIE BO3MOXKHOCTH JUI CO3JaHUS YHUKAIBHBIX U
3aXBaThIBAIOMIMX BHU3yaJlbHBIX 2(Q¢ekToB. PaccMOTpuM, Kak 3TH TEXHOJIOTUHU MEHSIOT CIOCO0
B3aUMOJICHCTBHS C TpadUYecKMM KOHTEHTOM M KaK OHM CTUMYJIUDPYIOT pPa3BUTHE HOBBIX
KOHIIEIIIMK M TPEHIOB B o0jacTu rpaduueckoro ausaiiHa. BupryanpHas peambHOCTh (VR)
IIPEIOCTABIIAET BO3MOKHOCTb  CO3/IaHHS  IOJHOCTBIO HMMEPCHUBHBIX M 3aXBaThIBAOIIMX
BU3YAJIbHBIX CIIEHApPHUEB, [J€ I0JIb30BaTEIM MOTYT IOTPY3UTHCS B BUPTYalbHbIE MHPBI U
B3aUMOJICHCTBOBaTh C HHUMH. JlomonHeHHass peanbHOCTh (AR) pacmupsier peanbHylO cpeny,
no0aBisisi B Hee IUGPOBBIE SJIEMEHTHI, TAKUE KaK TpeXMepHble 00BEKThI, UH()OPMALIMOHHBIE CIOU
WIM MHTEPAKTUBHBIE DJEMEHTHI, CMEIMBasg BUpPTyaJlbHOE M peajbHOe. brarogaps stum
TEXHOJIOTHSIM JIU3aiiHEpbl MOT'YT CO3/1aBaTh IPUBJIEKATENbHbIE U 3alIOMUHAIOIINECS BHU3yaJIbHbIC
MaTepuasbl, KOTOPbIE BBI3BIBAIOT MHTEPEC M SMOLMOHAIBHOE B3aWMOJEUCTBUE Yy IOJb30BaTENIEH.
BupryanbHas ¥ JONOJHEHHAs PEalbHOCTh OKAa3bIBAIOT 3HAYUTEIBHOE BIIMSHHE HA pPA3BUTHE
rpaduyeckoro JAu3aiiHa, NPEJOCTaBisAs Ju3alilHEpaM HOBbIE BO3MOXKHOCTH JUIsl CO3JIaHUs
MHTEPAKTUBHBIX U UHTPUTYIOUIUX BU3YaJIbHBIX KOHTEHTOB. DTH TEXHOJOTUU MO3BOJISIIOT CO3/1aBaTh
YHHUKaJIbHbIE BU3YaJIbHBIE MaTE€pUAJIbl, KOTOPHIE CTAHOBATCS HE TOJBKO CPEACTBOM IIepejadu
uH(pOpMaLlUM, HO W HMHCTPYMEHTOM MJIs CO3/IaHWs YHUKAJIbHBIX BIIEYATIEHUH U BU3YaJIbHOTO
BO3JIeiicTBUS Ha ayauTopuio. [7]. BupryanbHas peallbHOCTh TaKKe CIIOCOOCTBYET BHPTYAIbHOMY
MOJICIIMPOBAHHIO ¥ IPOTOTHITUPOBAHHMIO [7], MO3BOIISIS Jr3aiiHepaM OBICTPO OLIEHUTh BU3yalIbHbIC U
(yHKIIMOHAJIBHBIE aCHEeKThl poekTa. KpoMe Toro, 3TH TEXHOJIOIMH MPETOCTABISAIOT BOZMOKHOCTh
KaK Ju3aifHepaM, TaK M 3aKa3uyuKaM BU3YaJbHO OLICHHUTh MPOEKTHI, co3JaBasi OoJyiee HarjsiHbIe
Mpe3eHTallMM W BU3yalM3allud, 4YTO B CBOI Ouepellb, crnocoOcTByeT Oosee 3(pPexTuBHOMY
B3aMMOJICHCTBHIO U IPUHATHIO 0OOCHOBAHHBIX PELICHUH.

OaHMM U3 NMPUMEPOB BIIMSAHUSA BUPTYaJbHOM M JOMOJHEHHON pealbHOCTH Ha rpaduyecKuit
Au3aiiH SBISETCSl CO3JaHWE MMMEPCHBHBIX MOJIb30BaTeNbCKUX HHTepdeiicoB [8]. BupryambHas
peaIbHOCTh MO3BOJISET JU3allHEpaM CO37aBaThb TPEXMEpPHBIE MPOCTPAHCTBA U CIEHBI, B KOTOPHIX
II0JIB30BATEIM MOTYT TIOJHOCTBIO IIOTPY3UTBCS. 3A€Ch BHUPTyajbHas pPEalbHOCTb MOXKET
HCIOJIb30BaThCS NIl pa3pabOTKM MHTEPAKTUBHBIX BU3YyaJlM3allMi B Pa3IUYHBIX AU3ANHEPCKHUX
IIPOEKTax, IO3BOJISIS IIOJIB30BATENSAM MCCIEAOBATh M B3aMMOJEHCTBOBAaTh C IIPOCTPAHCTBOM B
BUPTYaJIbHOU cpeie.

JloToJIHEHHAsT PEealbHOCTh, B CBOKO OYEpEAb, JONOJHAET PEANbHYI0 CpeAy BHU3YyaJlbHBIMU
aneMeHTaMu [8], KOTOpble MOTYT OBITH BOCIPUHSTBI C TOMOIIBI0 MOOWJIBHBIX YCTPOWCTB WM
creluaabHbIX rapHuTyp AR. DTO OTKpbIBaeT HOBBIE BO3MOXHOCTH Ul CO3JaHUSl YHHKAJIBHOTO
Mera-KOHTEHTa, HallpuMep, JONOJHEHHbIe NMeYaTHbIe W3/aHus WIM BU3YyalIM3allMd Ha YIaKOBKE
TOBapOB, KOTOPbIE YIy4YIalOT B3aUMOJEHCTBHE MOTPeOUTENs ¢ OpPEHIOM UM MPOTYKTOM CO31aBast
3alIOMUHAIONINICS MHTEPAaKTUBHBIH ombIT [11].

JuzaiiHeppl Moryr wucnoiae3oBaTb AR Uil CO34aHMS MHTEPAKTUBHBIX  HCTOPHH,
YBIIEKATENIbHBIX HWIPOBBIX 3JEMEHTOB WM JONOJHEHHBIX HH(MOPMAIMOHHBIX CIIOEB, KOTOpBIE
000raIaT BOCIPUATHE MOJIb30BATENICH U YCHIIMBAIOT BU3yalbHBIH ombIT [12]. Takum obOpaszom,
BUpPTYyaJibHasi ¥ JONOJHEHHAs! PeaJbHOCTh OTKPBIBAIOT HOBBIE TOPU30HTHI B 00J1aCTH rpahuyeckoro
nu3aiiHa, TO3BOJISAS CO3JaBaTh OOJiee ICTETHUECKHE M BIEUATIISIIONINE BU3yallbHble KOHTEHTHI, a
TaKKe yIydllaTh B3aUMOJECUCTBUE M0JIb30BATEIICH C HUMH.
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BupryaneHoe MopenupoBaHME€ M IPOTOTHIHMPOBAHME NPEACTABISIIOTCS — CIEAYIOIIMMU
WHHOBAIIMOHHBIMU ~ TEXHOJOTHSMHU, MEHSAIOIMMHA KypC Ppa3BUTHSA TpapuuecKkoro au3aiiHa.
BupryanesHoe MojenupoBaHuE M NPOTOTUIIMPOBAHHE SBIAIOTCS 3(PPEKTHBIMM HHCTPYMEHTaMH,
npeoOpasylonMu  cnocod, KOTOPbIM MbI  pa3zpaldaTeiBaeM H  BH3yanusupyem am3aiiH. C
UCIOJIb30BAHUEM  CHELHMAIM3UPOBAHHOIO IPOrPAMMHOrO  OOEClEeYeHHs UM  HHCTPYMEHTOB,
IM3aifHepbl MOTYT pa3padaThIiBaTh BUPTYaIbHBIE MOJIEIH U MPOTOTHUIIBI, KOTOPBIE TOYHO OTPAXKAIOT
UX HUJEM M HaMepeHHUs. OTHU TEXHOJIOTHMHM IO3BOJIAIOT IpadMyecKuM Iu3aiiHepaM co31aBaTh U
TECTUPOBATh WJEU B BUPTYAIIbHOM NpocTpaHcTBe [8], Oojee MOMHO NPEACTaBISATh KOHCUYHBIH
pe3yabTaT U BHOCUTh HEOOXOANMMBIE U3MEHEHUs NPexk/e YeM (PU3NUYECKU Pealn30BbIBaTh UX. JTO
HOBOE TIOKOJICHHE TEXHOJIOTHI JaeT BO3MOKHOCTh SKOHOMHTD BPEMsI, PECYPChI U JICHBT U, YITy4qIlas
3(pGEeKTUBHOCT, M TOYHOCTb IIpoliecca pa3paboTKu. BupryaabHOe MOJENIMPOBAaHUE TAKXKe
obecrieunBaeT Oojiee THOKYIO M OBICTPYIO BO3MOXKHOCTH SKCIEPUMEHTHPOBATH C PAa3HBIMU
BapuanTamu u3aiiHa [8,9] u 3d(dexTHBHO MCHONB30BaTh BU3YAIU3ALHUIO JUII KOMMYHHKAIHU C
3aKa3uMKaMU M 3aWHTEPECOBAHHBIMH CTOpOHAaMH. OT BUPTYaJbHOTO MOJEITUPOBAHMS MTPOEKTOB 10
CO3JIaHMsI TPEXMEPHbIX BHU3yaIM3allMid NPOJYKTOB, 3TM HHHOBALlMM CTAHOBATCS HE3aMEHUMbBIM
MHCTPYMEHTOM B apCeHaJIe COBPEMEHHOT'0 IrpauyecKoro au3aiHepa.

[IpoToTnMpoBaHue B BUPTYaJIbHON cpelie MO3BOJIET AU3ailHepaM co3llaBaTh U MPOBEPSTH
(YHKIMOHATPHBIE W BH3YAJIIbHBIE AaCIEKThl MPOAYKTa WM JTU3AHHEPCKOTO PEHICHUS 10 €ro
peamuzanuu. OHM MOTYT B3aUMOJICHCTBOBaTb C BHUPTYaJIbHBIM INPOTOTUIIOM, TECTHPOBATH €ro
(GYHKIIMOHATBHOCT, M 3proHoMuKky [9], a Takke monydarh OOpaTHYKO CBSI3b U BHOCHTH
HE00XO0/AUMBbIE KOPPEKTHUPOBKHU. DTO 3HAUUTEJILHO COKpAIAET BpEeMs U 3aTpaThl Ha pa3paboTKy, a
TaKXKe TIOMOTraeT JaW3ailHepaM Co3/aBaTh 00Jee TOYHBIE M ONTUMH3HPOBAHHBIC TPOYKTHI.
BupryansHoe MoJenupoBaHie U IPOTOTUIIMPOBAHKE MTO3BOJISIOT u3aiiHepam Oosiee 3(h(HhEeKTUBHO U
KayeCTBEHHO pa3padaThiBaTh CBOM WJCH, COKpallas pPHCKH W yiaydllas B3auMOJICHCTBHE C
3aka3unkaMu. OHU CTAHOBATCS HE3aMEHUMBIMH WHCTPYMEHTAMU B CO3JaHMM HMHHOBALMOHHBIX U
BBICOKOKQUECTBEHHBIX TPaQUUECKUX PEIICHUH.

PaccmoTpuMm moapoOHee, Kakue MpPEeUMYIIECTBA Mbl MOXKEM MOJY4YMTh Onarofapsi 3TOMy
3axXBaTHIBAIOIIEMY TEXHOJOTHUYECKOMY pa3BUTHIO. B TmepByro odepenb, BO3MOKHOCTH IS
IU3aifHEPOB M 3aKa34MKOB BH3YyalbHO OIEHUTH NMPOEKT 3HAYMTEIBHO paclIupsoTcs Onaromaps
JaHHBIM TEXHOJIOTHSIM W COBPEMEHHBIM MHCTPYMEHTaM Tpaduueckoro au3aiiHa. BupryanpHas u
JIONIOJTHEHHAsl PEeallbHOCTh  MPEJOCTAaBIAIOT BO3MOXKHOCTb CO3[aHMs Oojiee HarsAHBIX U
PEaTMCTUYHBIX BH3yalIHM3alnidi MpoeKToB. [lu3aifHepsl MOTYT CO31aBaTh BUPTYaIbHBIE MOJEIH,
CIEHbl M TPOTOTHUIIBI, KOTOpbIE TMO3BOJSIOT 3aKa3uMKaM MOJHOCTbIO MOTPY3UTHCA B
IPEANOaraéMyt0  BH3YAJIBHYIO KOHIEHIMIO. OTO TIO3BOJSET 3aKa3uyhukaMm Oojiee  TOYHO
IPEJCTaBUTh, KaK OyAeT BBIMVIAAECTh KOHEUHBIM NPOAYKT, M MNPUHHMATh HH(POPMHPOBAHHBIE
peleHust Ha PaHHUX CTaIusIX pa3zpadotku. Kpome Toro, mudpoBsie HHCTPYMEHTHI H TPOTPAMMHOE
obecrieyeHrne MO3BOJSIOT CO3[aBaTh WHTEPAKTUBHBIE MPE3CHTAllMM M BHU3YalU3alldM IPOEKTOB.
Jln3aifHeppl MOTYT WCIOJBh30BaTh AHWMAIUIO, BH3YaJlbHBIE J(PQEKTHI W MEPeXObl, UYTOOBI
JIEMOHCTPHPOBATh PA3JIMYHbIE ACHEKTHl MPOEKTA U €ro (PyHKIMOHAIBHOCTh. 3aKa3UYUKHU MOTY4aloT
BO3MOXKHOCTh B3aMMOJICHCTBOBATh ¢ BU3yanusaimed [4,5], mepememiatbcs 1O HEW, MEHSThH
napaMeTpsl ¥ BUJETh PE3YNbTaThl B PEXKUME PEaIbHOTO BPEMEHHU. DTO yIy4IllaeT KOMMYHUKAIUIO
MEXIy IU3aifHepaMH ¥ 3aKa3uyMKaMH, T03BOJISII MM 0oJiee TOYHO OOCYXKIaTh M OIEHUBATh
BU3yaJIbHBIC AaCIEeKTHl TpoeKTa. Takke, NHH(POBBIE HHCTPYMEHTHI ITO3BOJISIIOT JAHM3aiiHEpaM
CO3/1aBaTh JIEMOHCTPAIMOHHBIE BU/1€0, MHTEPAKTUBHBIE MPOTOTUIIBI U BUPTYaJIbHbBIE TYpPbI, KOTOPHIE
3aKa34MKHA MOTYT IPOCMATPUBATh B CBOEM COOCTBEHHOM TEMII€ M B yIOOHOE /ISl HUX BpeMsi. JTO
JaeT HaM BO3MOYKHOCTh Oojiee JeTadbHO M3YYUTh HPOEKT, BU3YalbHO OLIEHUTHb €ro pa3zIHyHbIe
acIieKThl M JenaTh Oojiee 00OCHOBAHHBIC pelleHHs. B 1enoM, BO3MOKHOCTH BH3YaJIbHOW OIEHKH
MPOEKTa Ui JAU3aiHEpOB M 3aKa3UMKOB 3HAYUTEIBHO PACHIMPSIOTCS OJIaroaapsi UCHOJIb30BAHUIO
COBPEMEHHBIX TEXHOJOTMH W WHCTPYMEHTOB. DTO TIOMOTAaeT YIy4YIIUTh B3aUMOJCHCTBHE U
MOHUMAaHHE MEXAY CTOPOHAMH, YCKOPSET MpPOIeCC MPUHATHS PEHICHWH W IMOBBIIIAET KAYECTBO
OKOHYAaTEJILHOT'O Pe3yibTaTa.
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BarmsiHem Ha ponbk uckycctBeHHoro wuHreiuiekta (M) u  aBromMarmzamuu B cdepe
rpadudeckoro nu3aiiHa. B mocieaHue roapl 3TH TEXHOJOTHHM CTalld CYHIECTBEHHBIM (haKTOPOM,
BHOCAILIMM DPEBOJIIOLIMOHHBIE HM3MEHEHUS B METOAbl W IPHHLUUIBI paboTsl au3aiiHepoB. C
BO3MOXKHOCTSIMH MalIMHHOTO 00yuyeHust u anroputmoB [10,], UM oTkpbiBacT HOBbIC MEPCHIEKTHBEI
JUI1  aBTOMAaTHU3allud IPOLIECCOB CO3AaHUs M 00paOOTKM BH3yallbHOrO KOHTeHTa. JlaBaiite
paccMOTpHUM, KaK 3TH MHHOBALIMU BIHSIOT HA rpadUuyecKuil TU3ailH M Kakue MPEeuMYyIIecTBA OHU
IIPUHOCAT B COBPEMEHHYIO NMpakTUKy. MckyccTBenHbll nHTemnekT (M) u aBToMaTH3anus urparot
Bce OoJyiee 3HAUMMYIO pOJIb B TpaHUuECKOM IH3aifHe, U3MEHsSI CrIOCOObI pabOThl AM3AMHEPOB U
noBblimas 3(PQPEeKTUBHOCTh IIpolecca CO3JaHMs BHU3YallbHBIX MaTepuanoB. VcKycCTBEHHBIN
MHTEJUIEKT MOXET OBITh HCIOJb30BAaH JJIsI aBTOMAaTHYECKOM 0O0pabOTKM M aHanmm3a OOJbLINX
00beMoB JaHHbIX [13], uTO mo3BONIsET AM3aiiHepaM ObICTpee HaXOIWTh BJOXHOBEHHE M WJICH IS
cBouX NpoekToB. C MOMOIIbIO aJITOPUTMOB MAIIMHHOTO 0Oy4YeHus: M HelpoHHbIX ceted [13], UU
MOJKET aHAJU3UPOBaTh CYLIECTBYIOIIME JW3allHEPCKUE pEIleHUs,, TPEHAbl W IpearoYTeHUs
MOJIb30BATENICH, MPEJOCTAaBIIsAsA TU3aiiHepaM IICHHYI0 HMH()OpPMAIUIo Ui CO3AaHusi Oosee
YHUKQIBHBIX W aKTyalbHbIX TIpaduueckux pemennit [13,14]. ABTomarusaius MpPOLECCOB B
rpadudeckoM am3aitHe ¢ nomompio MU u cnenuanusupoBaHHOTO MPOTPAMMHOTO OOECIICYEeHUS
TaKXe MM03BOJIAET JAU3aliHepaM COKpaTUTh BpeMsl, 3aTpauuBacMoe Ha pyTUHHbIE 3ai1aun. Hanpumep,
aBTOMATH3alUsd MOXKET HCIOJIB30BATHCS Ui CO3MaHUs MA0JIOHOB M CHCTEM, aBTOMATHYECKOH
00pabOoTKU U ONTUMHU3ALMH U300paKeHUH, reHepaluy rpauyeckux 3JI€MEeHTOB U WIUTIOCTpaLui, a
TaKKe JUIA BBIOJHEHUS JPYrHX MOBTOpsiommMXcs 3amad [15]. Dro mo3Bomsier au3aiiHepam
COCPEJIOTOYUThCS Ha 0ojiee TBOPUYECKMX U CTPATErMYECKUX acleKTax MNpoekTa. VIcKyccTBEeHHbIN
MHTEIUIEKT TaKXe CIIOCOOCTBYET YIyYIICHHIO ()YHKIMOHAIBHOCTH M YIOOCTBA HCIIONB30BAHUS
au3aiiHepckuX MHCTpYMeHTOB. [Iporpammuoe obecnieuenue ¢ MM moxer npezyiaratb MHTYUTUBHBIE
unrepdericel [14], KOHTEKCTHBIE TOACKA3KM M MHCTPYMEHTBI, a TaKKE aBTOMATHUYECKYIO
Koppekuuio omubok [15] u onTumm3amuio padouero mporecca. OgHAKO, HECMOTPsT Ha BCe
MpenMyIecTBa, aBTOMaTh3anusi W ucronb3oBanue WU B rpaduueckom au3aiiHe HE JOJDKHBI
3aMEeHATh TBOPYECKMI MOTEHIMAN Ju3aiiHepa. BakHO coxpaHATh OalaHC MEXJy MCHOIb30BAHUEM
TEXHOJIOTUH U COXPAHEHUEM YHUKAJIHHOCTH W MHAMBHYaTbHOCTH BU3YaJbHOTO CTHIISI AM3aiHEPA.
VcKkyccTBEHHBI HMHTEIEKT M aBTOMATH3allUs JIOJUKHBI CIYXHTh B KauyeCTBE HMHCTPYMEHTOB,
KOTOPBIE PaCIIUPSIOT BOZMOKHOCTH JIM3aliHEPa U YITYYIIAOT €ro 3P (EKTUBHOCTh, HO HE 3aMEHSIOT
€ro TBOPYECKOIo BKJIaJa U YHUKAJIBHOTO BUICHUS.

BMmecTe ¢ mOCTENEHHBIM MPOTPECCOM, OIMCAHHBIM BBINIE, MBI BCE OOJbBIIE 3aMedaeM
CTpPEMMTEIbHOE pPa3BUTHE OHJIAWH-TIIATGOpPM B cdepe rpaduueckoro mau3aiiHa, OTKpbIBarOIEe
HOBBIE BO3MOXKHOCTH, @ TaKXe YIPOINAIIINE IPOLECC CO3JaHUs BHU3YaJbHBIX MaTEpUAIOB.
OnnaitH-mIaTopMBel MPEIOCTABISIOT U3aifHepaM J0CTYIl K Pa3IMYHbIM HHCTPYMEHTaM, pecypcam
U (pYHKIHSAM, KOTOpbIe paHee ObLIH JOCTYITHBI TOJBKO B odutaitH-cpene [17].

OnHOM M3 TTaBHBIX MPEUMYIECTB OHIAWH-TUIATGOPM SIBISETCS UX YI0OCTBO M IOCTYITHOCTb.
JuzaitHepbl MOTYT paboTaTh HaJ MPOEKTaMH B JI000E BpeMs W M3 JII0OOOTO MecTa, MMes JIUIIIb
JOCTYI K UHTEPHETY. DTO 0COOEHHO y100HO /ISl (priTaHCepOB M KOMaH, paboTaroIuX yAaJIeHHO,
TaK Kak Mo3BoysieT UM 3(p(PEeKTUBHO COTPYAHUYATE M OOMEHHUBATHCS HIESIMH B PEKHUME PEaTbHOTO
BpeMmeHu. OHnaiH-11aThOopMBI NpeIaratoT MUPOKUNA BEIOOP HHCTPYMEHTOB M (PYHKIIUI, KOTOpBIE
MOMOTAIOT JHM3aifHEpaM CO3/1aBaTh MPO(ECCHOHANBHBIC U KaYeCTBEHHBIC BU3YyalbHBIC MaTCPHAIIBL.
B HHX MOXHO HaWTH WHCTPYMEHTHI JUIS CO3JAHHs JIOTOTHIIOB, WIIIOCTpPAIMH, MaKeTOB BeO-
CTpaHMll, OaHHEPOB M APYrux rpaduueckux snemeHToB. Kpome Toro, miarhopmMsl npeaocTapistoT
aocTyn K oubnmorekam mpudros, rpadudeckum pecypcam, Guiabrpam [16], adbdextam u mpyrum
3JIEMEHTaM, KOTOpbIE TIOMOTAIOT Tu3aifHepaM BOIUIOTUTH CBOU HJI€U B JKU3Hb.

Eme omauM mnpeumyliecTBOM OHIAHH-TIaTGOpM SBISETCS BO3MOXKHOCTH COXPAaHEHUS,
COBMECTHOT'O HCIIOJIb30BaHHS U 0OMEHa MmpoeKTaMu U (aiinamu [17]. Au3zaitHepsl MOTYT COXpaHSTh
CBOM TIPOEKTHI B 00J1aKe, 4TO o0ecrieynBaeT 0e30MacHOCTh JaHHBIX M TOCTYITHOCTh K HUM C Pa3HBIX
ycrpoiictB. Kpome Toro, rmmardgopMel 4acTo npeaiararoT (yHKIUH COBMECTHOW paboTsl [18],
MO3BOJISAIOIINE HECKOIBKUM JU3aiiHepaM paboTaTh HaJl OJJHUM IIPOEKTOM OJHOBPEMEHHO M BHOCUTh

M3MEHEHHMS B PEKUME pEabHOrO0 BPEMEHH. OJTO YIIydllaeT KOMaHIHYI0 padoTy M COKpamiaer
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BpEeMs, 3aTpauyMBAEMOE€ HA COIVIACOBAHUE M COBMECTHOE DPEIAKTHPOBAHME NPOEKTOB. OHialH-
w1athopmMbl TaKke OOECIeuMBaAIOT OOpATHYIO CBSI3b W TOJJIEPKKY CO CTOPOHBI COOOIIECTBA
nuzaitepos [19]. Muorue miaTdopmbl mpeuiararoT BO3MOKHOCTb ITyOIHKAUMH 1 OOMEHA CBOMMU
paboTaMu, TOTY4YEeHUS KOMMEHTApUEB U OIIEHOK OT JIPYTruX Mpo(ecCHOHANOB. JTO CIOCOOCTBYET
Pa3BUTHIO U YJIy4IICHHWIO HAaBBIKOB JH3aiiHEpa, a TaKXKe I03BOJISET y4acTBOBAaTh B KOHKypCax U
IIPUBJIEKATH HOBBIX KIIMEHTOB.

Pa3putue onnaiiH-nnardopm B cdepe rpaduyeckoro auzaiiHa OTKPHIBAET HOBBIE FOPU30HTHI
ISl TU3aiiHEepOB, MPEIOCTaBIsIsl UM Ooiee JOCTYIHbIE, 3(P(EKTUBHBIC U COBMECTHBIC CPEACTBA /IS
TBOpYecTBa. OHIalH-TIaTGOPMBI IPOJOIKAIOT pa3BUBAThHCS U IpejylaraTh Bce Oosiee IepeioBble
MHCTPYMEHTH M (YHKIIMH, YTO JENaeT MX HEe3aMEHUMBIMH WHCTPYMEHTaMH JUISI COBPEMEHHOIO
rpadu4eckoro au3aiiHa.

PazButue TEXHOJOTHIA, COLMOKYIBTYPHBIX TPEHAOB W HW3MEHSIOMIMXCS TMOTpEeOHOCTEH
ayauTopuu TpedyeT OT rpapuuecKux AU3ailHepOB MOCTOSIHHOTO OOHOBJICHHS HABBIKOB U TMOKOCTH
B aJanTali K W3MEeHEHusM. [ nu3aifHepoB, »XeNalomux ObITh TOTOBBIMH K OyAyIIUM
U3MEHEHHUSM, BaXKHO yUECTh CIEAYIOIIUE PEKOMEHIAINN:

Bo-niepBbIX, 3TO OOHOBJIEHME HABBIKOB M OCBAaMBaHUE HOBBIX TexHojoruii: bymyiee
rpaduyeckoro au3aifHa OyJeT CUJIbHO 3aBUCETh OT TEXHOJIOIMYECKMX MHHOBALUM. J[1s1 TOro 4To0s!
OBITh B Kypce TMOCIEAHMX TEHACHIMH W A(PQPEKTHBHO HCIOIB30BaTh MX B CBOEH paboTe
HE00XO0/AMMO IOCTOSIHHO OCBAauBaTh M M3y4aTh HOBbIE MHCTPYMEHTHI IPOrPAMMHOI0 O0OecredyeHus,
TaKuX KaK UCKYyCCTBEHHBIM MHTEJUIEKT, BUPTYAJIbHAS U IONIOJIHEHHAs PEaJIbHOCTH.

Taxke 04eHb BaKHO MCCIIE0BAHNE U IOHUMAaHUE COBPEMEHHBIX COLIMOKYJIBTYPHBIX TPEH/IOB,
TaKk KaKk OHHM WTPAIOT BAXHYIO POJIb B MpOIlecce JBONIONHMH Tpaduueckoro musaitne. Criemyer
IIOCTOSIHHO CIIEAWTH 33 M3MEHEHUSMHU B IPEANOYTECHUSAX M OXUIAHUAX ayJUTOPUHU, HU3ydaTh
pa3uYHbIE KYyJIbTYPHBIE KOHTEKCTHI M TPUHMMATh BO BHHMaHHE pa3zHOOOpasue OCOOCHHOCTEU
BOCIIPHUATHS BU3YyaJIbHOH MH(MOPMALIUH 110JIb30BATEISIMH.

Cnenyer Takke pa3BUBaThb HHHOBAallMOHHOE KpEaTHBHOE MBILIUIEHHE, TaK Kak Oyayliee
BU3YaJIbHOW KOMMYHUKAIIUU TOTpeOyeT OT Tu3aifHepOB ObITh OTKPBITHIMHU JJISI SKCIIEPUMEHTOB U
HOBBIX HJIEH, HAXO/Is1 HECTAaHJAPTHBIC ITOAXOAbI K PELICHUIO PA3JIMYHBIX JU3aHEPCKUX 3a/1a4.

Take nuzaiiHepy g >(QQEKTUBHOM Mepenaud MHPOpPMALMU M CBOUX HJEH KpaiiHe
HEOoOXOMMO pa3BUTHE KOMMYHHMKATHBHBIX HaBBIKOB M YMEHHS B3aUMOJEHCTBOBAaTb C
3aKa34uMKaMu, KOJUIETaMU U ayauTopuen. J[ins aToro Heo0X0AMMO OCBOUTH HABBIKM MHTEPAKTUBHON
Mpe3eHTallM, BHM3yaJlbHOW KOMMYHMKAIMd M OOpaTHOM CBSI3M, TaK KaK HCIOJb30BaHUE
MHTEPAKTHUBHBIX 3JIEMEHTOB, BU3YaJIbHBIX MAaTEpUAIOB U TpaQUKU MOXKHO JIy4llle 3aMHTEPECcCOBaTh,
CHOCOOCTBYET JIydllled 3allOMHUHAEMOCTH HH(POpPMAIMM U CO3JAHMUIO CWJIBHOTO BIEYATICHUS Y
ayJIUTOPHH.

W nakoHel, MOC/IE€IHUM Ba)KHBIM acCIIEKTOM, CIEAYeT OTMETUTh TMOKOCTb M aJalTHUBHOCTh
nu3aiiHepa B KOHTeKCTe rpaduyeckoro nusaiiHa. I1o Mepe pa3BUTHS M 3BONIOLMHU T'padUIEcKOro
nu3ailHa M BHU3YaJbHBIX KOMMYHUKALUHA, HEOOXOAMMO OBbITh TOTOBBIMM K W3MEHEHMSIM U
CIOCOOHBIM a/IaITUPOBATHCS K HOBBIM YCIOBHUAM. B paGore HeoOX0AMMO MpOSBISATH TMOKOCTS,
OBITh OTKPBITBIM JUIsl HOBBIX METOJOB U TMOJXOJOB, a TakKe ObITh TOTOBBIMH aJalTHPOBATHCS K
MEHSIOIINUMCS TPeOOBaHUSAM ayAUTOPUH U PHIHKA.

OCHOBHBIE BBIBOJIbI, KOTOPBIE MOKHO C/I€JIaTh U3 CTAThH, BKIFOUYAIOT:

1. I'padpuaeckuiit qu3aiftH ocTaeTcs HEOTHEMJIEMON YacThI0 BHU3YaTbHBIX KOMMYHHKAIUA W UTPAET
BAJKHYIO POJIb B CO3/IaHUM YHUKAJIBHBIX U IIPUBJICKATECIIbHBIX BU3YaJIbHbIX PEIICHUM.

2. Pa3BuTHE HOBBIX TEXHOJOTHH, TAaKUX KaK WCKYCCTBEHHBI WHTEIUIEKT, BHPTYyalbHAs |
JIOTIOJTHEHHAs! PealbHOCTh, OTKPBIBAIOT HOBBIE BO3MOYKHOCTH Ui TIpadUyecKuX Tu3ailHEepoB,
ITO3BOJISI CO3/1aBATh MHTEPAKTUBHBIE U MYJIbTUMEIUNHBIE BU3YyalIbHbIE KOMMYHHMKAIIAH.

3. CouMOKyIbTYpPHbIE W3MEHEHHs B OOILIECTBE W HENpepbIBHbIE MOAM(UKAINU LEHHOCTeH u
MPENNOYTEeHUH TpeOYIOT OT JMU3aiiHEpOB ydeTa paziUYHbIX KYJIbTYPHBIX KOHTEKCTOB M CO3/IaHUS
IM3aHEPCKUX PELICHUH, YUNTHIBAIOIINX AUBEPCU(DUKALINIO OOIIECTBA.

4. Pa3Butue rpaduueckoro qu3aiiHa OTKPbIBACT HOBbIE BO3MOKHOCTH B 00JaCTH NMEPCOHATIM3ALMH,

BU3YaJIM3aIlUH CJIOXKHON MH(OpMAIK, CO31aHusI OPEHAO0B U UICHTUYHOCTH.
36



Elmi asarlar, Memarlq Scientific works, Architecture, 2024, N1

BoiBoabl. B 3akmouenun, Oymymiee rpaduyeckoro am3aiiHa TpeaBeIlacT yHHKaIbHBIC
BO3MOYKHOCTH M BBI30OBBI, I/I€ BO3MOXHOCTH W TEXHOJOTMH NPOJOJKAIOT Pa3BUBATHCI C
HEBEPOSATHOH CKOPOCTHIO, U IrpadUuecKre AU3aiHEPhl, KOTOPbIe OYAYT TOTOBBI JIaITUPOBATHCS U
MCTIOJIb30BATh HOBBIE TEXHOJIOTUH, CMOTYT 3((PEKTUBHO CIIPABUTHCS ¢ TPeOOBaHUAMHU OyTyLIETO U
JOCTUYb BBIAIOUIMXCS PE3yJbTaTOB B CBOEH mpodeccuu. Mbl yBUAUM JaibHEHIIEe CIUSHHUE
BU3YQJIbHOTO M HMHTEPAKTHMBHOTO KOHTEHTAa B HOBBIX METOAAX CO3MaHUS BHU3YaJIbHBIX
KOMMYHUKAIMH U BOCHPUATHA JU3aliHa aynutopueil. Cienyer OTMETHTD YTO, OJIHUM M3 BHI30BOB B
OyayIieM OCTaHyTCsl 3THYECKHE U COLHUAIbHBIE BOIMPOCHL, CBSA3aHHBIE C WCIIOJIb30BAHUEM
TEXHOJOTMH W BIMSHHEM BH3YaJbHOTO KOHTEHTA Ha HAIly KyIbTypy M oOmecTBo. BaxHo
COXPaHATh OAJIAHC MEXKJTy TEXHOJIOTUYECKUMHU MPOTPECCaMH U YeI0BEYECKUMU IIEHHOCTSMH, YTOOBI
o0ecreunTh CO3JaHue BU3yalbHOW KOMMYHHMKALIMHM, KOTOpas BIOXHOBIAET, HH(OpMHpYET u
oObenuHseT Hac. YTOOBI yCHEMIHO aJanTHpPOBAThCA K OyIymIuM H3MEHEHHUsM, TpaduuecKue
IAU3aiiHepBl JTOJDKHBI OCTABaThCs TMOKMMH M OTKPBITBIMH JUISl W3Yy4YCHUS HOBBIX TEXHOJOTHH U
TPEHIIOB, YTO MOTpPEeOyeT OT HAC HENpPEepHIBHOIO OOYYEHHs, KpEeaTMBHOCTH W agantuBHOCTH. C
KaXIbIM IIaroM BHepex Mbl OyaeM (opmupoBaTh Oyxayliee BH3YaJbHOH KOMMYHHUKAIIMUA U
MPOIOIDKATh PACHIMPATH TPAHUIIBI TOTO, YTO BO3MOXKHO.

Takum oOpaszom, Oymyiiee BH3yalbHOH KOMMYHHMKALUH MPEAOCTABISAET LIMPOKUN CHEKTp
BO3MOYKHOCTEH JUIS pealu3aliii TBOPYECKMX ¥ HMHHOBAIIMOHHBIX WACH. OTa IMOCTOSHHO
pa3BHBaOLIAsACs 00JacTh MCKYCCTBA W JH3aifHAa BJIOXHOBIISIET HAC Ha CO3JAHHME BH3YaJIbHBIX
UCTOPHIA, CIOCOOHBIX YIyYIINTh HAIlle OKPYKEHHUE U YCTAHOBHUTH CBSI3b MEXY JIIOAbMU. bynyiee
rpaguyeckoro  AM3aiiHa OPEACTAaBISeT COOOM  HENPEepBHIBHYIO  SBOJIIOLUIO  BU3YaIbHOU
KOMMYHHKAIIHH, TJI€ TBOPYECKOE CAMOBBIPAKCHUE U MHHOBAIIMOHHBIE TEXHOJIOTHH O0BEIHHSIIOTCS,
MO3BOJISISL  U3aifHEpaM CO3[aBaTh BU3YaJbHbIE HappaTUBBI, KOTOPHIE BHECYT IO3UTHBHEIC
M3MEHEHHS B HAIl MHP.
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KOBALT 9SASLI ORINTININ MUVOQQOTIi KOHNOLMOSI
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Xiilasa. Amorf metallik maqgnit materiallarin Oyronilmosi miasir fizikanin on mithim
istigamatlorindan biridir. Amorf quruluslu metallik arintilorin xassalorins aid ¢ox sayda elmi todgigat
islorinin aparilmasina baxmayaraq, boazi problemlar halo do hall olunmamis qgalir. Praktiki noqteyi
nozardon bu onlarin nadir fiziki xassalora malik olmasi ilo slagodardir. Amorf orintilorin strukturunda
onlarin kristallagmasina sabab olan doyisikliklor otaq temperaturunda da bas verir. Buna gora do,
zaman kegdikco (CoFe)75SiisBio orintisindon hazirlanan amorf lentin  k6hnalmoasi  zamani
strukturundaki doyismolor sobobindon lentin magnitlonmasinin yenidon paylanmasi da bas verir.
Toadgigatlar naticosindo miisyyan olunmusdur ki, 420 °C temperaturda, havada izotermik saxlama
miiddoti ilo termik emal edilmis niimunolorin maksimal maqnit niifuzlugunda kifayot qgodor
dayisikliklor bag vermisdir.

Acar sozlar: amorf arintilor, termik emal, maqnit niifuzlugu, izotermik saxlama miiddati

TEMPORARY AGING WEAR OF COBALT BASED ALLOY

Abdullayev Adil Polad- doctor of ph. and math.sc., department of Physics and chemistry,
AzUAC, adilabdullayev@rambler.ru
9sgarova Giinel Zakir- laborant, department of Physics and chemistry, AzUAC,
gunelesger85@gmail.com
Isayeva Aida Ajdar- PhD in tech.sc., department of Physics and chemistry, AzZUAC,
isayeva_aida86@mail.ru

Abstract. The study of the properties of amorphous metallic magnetic alloys is one of the most
important areas of modern physics. Despite the fact that a large number of scientific research works on
the properties of metallic alloys with an amorphous structure have been carried out, many problems
related to their properties still remain unsolved. From a practical point of view, this is due to the fact
that they have very rare and wide physical properties. Changes in the structure of amorphous alloys
leading to their complete crystallization also occur at room temperature, but thermal processing high
temperatures requires more time. Therefore, in addition to the selection of the optimal thermal
treatment mode for the (CoFe)7sSiisB1o alloy, changes in the characteristics and distribution of the
magnetization of the amorphous tape occurred in the structure during wear. As a result of the research,
it was determined that there were significant changes in the maximum magnetic permeability after heat
processing with an optimal isothermal storage time at a temperature of 420 °C in air.

Keywords: amorphous alloys, thermal processing, magnetic permeability, isothermal storage time
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Giris. Hom nazori, ham do praktiki totbiglor baximimndan on gox maraq doguran lent soklinds
alinmig amorf materiallardir. Hal-hazirda, amorf lentlor sensor elementi kimi impuls generatorlarinda,
maqgnit sahasinds yiiksok hassasligli sensorlarin istehsalinda istifado olunur. Bu materiallarin tatbiq
sahasi daim genislonir. Amorf lentlora boyiik elmi vo praktik maraga baxmayaraq, hazirda termik emal
zamani bas veran vo bu arintilorin magnit xassalorini formalagdiran proseslari tosvir etmak ticiin
universal yanagsma yoxdur. Bu ssbabdon amorf lentlorin todqiqi aktual olaraq qalir. Bizim {iglin an
digget ¢okoni amorf lentlorin magnit xassoloridir. Hazirda bu materiallar haqqinda ¢ox sayda
eksperimental molumatlar slds edilmisdir. Amorf torkibin arasdirilmasi zamani miioyyan edilmisdir ki,
zaman kecdikco termik, temomaqnit emal, lentin Slgiilori Vo s. asili olaraq onlarin fiziki xassalori
doyisir. Amorf lentlorin magnit xassoalori [1-5]-do tadqiq edilmisdir.

Kobalt vo domiro osaslanan amorf vo nanokristal lentlor bu istiqgamotdo perspektivli
materiallardandirlar. Bu lentlor siiratlo tablama iisulu ila alda edilir. Amorf lentlorin termodinamik
cohatdon geyri-taraz qurulusu va s. onlarin totbigine genis imkanlar acir. Is soraitinde materiallara tosir
edoan asasan mexaniki va iglim amilloridir. Otraf mithitin klimatik faktoru dedikdoe momulati1 shats edoan
havanin temperaturu va riitubati, havanin tozyiqi (doniz saviyyssindan yiiksoklik), giinos radiasiyasi,
yagis, kiilok, toz (o ciimlodon toz qarisigl), duman, suyun hidrostatik tozyiqi, havadaki asindiric
maddalarin torkibi vo s. basa diisiilir. Donmoyan struktur doyismasi sobabindon fiziki xassalorin
doyismasi prosesi kohnalma adlanir. Termik k6hnalms zamani xassalorin dyranilmasi termodinamik
tarazligdan uzaq olan amorf magqgnityumsaq orintilori {¢iin xiisusilo vacibdir. Materiallarin
termodinamik geyri-tarazlig1 ilo olagadar olarag, asas tosir amili temperaturdur. Amorf arintilori
kristallasma temperaturlarindan ¢ox asagi temperaturlara qodor qizdirdiqda, relaksasiya proseslori vo
strukturun yenidon qurulmasi baslayir. Miioyyan temperatur vo atmosferin tasiri altinda oarintinin
strukturunda va xassalorinds doyisikliklor, k6hnalma, bas verir. Amorf arintilor tigiin k6hnalma prosesi
izotermik emal prosesina bonzayir, ¢iinki har iki halda sistem strukturun doyismasi ilo minimum
enerjili hala meyl edir [6-12].

Materiallar va tadqiqat iisullari. Todgiqatlarin aparildigi (CoFe)75SiisB1o arintisi niimunalori T
=420 °C-do, T = 5 doq saxlamagqla termik emal edilmislor. Todqiqatlar gostormisdir ki, havada bu ciir
termik emaldan sonra zaman ke¢dikco maksimal magqnit niifuzlugunun qiymstinds kifayat godor
dayisiklik bas verir (Sokil 1).

H, A/m

Sakil 1. CoFe)75Si10B1s arintisi niimunalorinin havada 420°C temperaturda termik emaldan sonra
magqnit niifuzlugunun maqnit sahasindon asililigi: 1-termik emaldan darhal sonra, 2 va 3 ayrilari
miivafiq olaraq 14 va 40 giindon sonra [12]

Termik emaldan 14 giin sonra pmax-1n azalmasi1 18%, 40 giindon sonra - 35% toskil etmisdir.
Maksimum magqnit niifuzlugunda bels bir doyisiklik lentdo magnitlonmonin yenidon magnitlonmasinin
naticasidir. 420 °C-do havada termik emaldan sonra (CoFe)75Si10B15 torkibli lent niimunalarinds zaman
kegdikco magnitlonmonin paylanmasinda bas veran doyisikliklor codval 1-do verilmisdir. Cadval 1
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gostorir ki, 40 giin arzindos planar (180°) magnitlonmali domenlarin hacmda miivafiq nisbi azalmasi
hesabina ortoqonal (90°) magnitlonmali domenlarin nisbi hocmi 12%-don 68%-o godor yiiksolmisdir.
Zamanla lentdo magnitlonmonin yenidon paylanmasi otaq temperaturunda da diffuziya proseslarinin
bas vermasi ilo alagalondirilir. Bu da lent sothinin daha da kristallasmasina sabab olur.

Miizakiralor. Amorf sothin qalinligi artdiqca kristal toboge yaranir. Bu da dartilma
garginliklarinin, ortogonal magnitlonmoli (90%1i domenlor) domenlorin hacminin artmasina vo onun
lentdo yeniden magnitlonmonin paylanmasina komok edir: Planar magnitlonma (180°—li domenlor)
zamani domen sarhadlarinin ortogonal magnitlonmasi, domen sarhadlarinin stabillosma daracasinin
artmast maksimal magqgnit niifuzlugunun azalmasinin vo  maqnit niifuzlugunun maksimumun
siiriismasinin osas Sobabidir. Izotermik tosirin hesablanmis miiddati ilo termik emal zaman1 magnit
niifuzlugunun daha yiiksok miivaqQati sabitliyi miisahids olunur:

-30 giin arzinds onun giymati yalniz 4% azalib.

-Magnit niifuzlugunun 645.000-don 620.000-0 godor olan intervaldaki dayismolor 6lgmo Xotasini
kegmir. Otaq temperaturunda uzun miiddat termik emalin tasirinin naticalori do Cadval 1-ds tagdim
edilmisdir.

Cadval 1. 420 ° C-do havada termik emaldan sonra (CoFe)75Si10B1s torkibli lent niimunalarinds
zaman kegdikco magnitlonmanin paylanmasinda bas veran doyisikliklor [12]

Lentin voziyyati | Vort, % | Viso, % | Voo, % | Vor/Veo%
Optimal izotermik saxlama miiddati (40 doaq)
Termik emal 12 51 37 1.4
Termik emaldan 14 giin sonra 22.5 45 33 1.4
Termik emaldan 40 giin sonra 68 20 13 1.6
Optimal izotermik saxlama miiddati (8 doQ)
Termik emal 11.0 69 20 3.5
Termik emaldan 20 giin sonra 13.5 61 26 2.4
Termik emaldan 40 giin sonra 15.0 68 17 4.0
Termik emaldan 10 ay sonra 2 98 0 -
Optimal izotermik saxlama miiddati ( 2 daq)
Termik emal 7.7 84 8.4 10.0
Termik emaldan 40 giin sonra 8.8 70 21 3.3
Termik emaldan 10.5 ay sonra 1.5 98 0 -

Codval gostorir ki, 40 giin arzinds Vort-da artim var. Bu, sathi amorf kristal tobogonin qalinliginin
artmasi ilo olagodar ola bilar ki, bu da asasaen dartilma goarginliklorinin artmasina sobob olur. Bu ciir
garginliklor monfi magnitostriksiyaya, magnitlonmonin lent miistavisino perpendikulyar istigamoto
yonoaldilmasine komok edir. Lent miistovisindo magnit teksturanin kaskinliyinin azalmasi, anizotrop
kristallagma naticasinda lent oxu boyunca psevdo - biroxlu gorginliyin yaranmasi ila bagl ola bilar.
Kiiri noqtesindon asagi temperaturda soyuma morholasinds, anizotropiya enerjisinin tosiri altinda
meydana golon magnitlonmo lent oxu boyunca yonalir. Buna gors do, lent sothinin atmosfer buxari ilo
qarsiligh tasiri onun oxu boyunca lent sathino daxil edilmis hidrogen vo oksigen atomlarinin artan
konsentrasiyasinin meydana golmoasina sabab olur [12], bu istiqgamoatda sathin kristallasmasina mane
olur. Amorf lentin sathi boyunca sathin kristallasma siiratinin tistiinliiyii bu istigamatds psevdo biroxlu
garginliya sobab olur. Bu lent sathi boyunca magnitlonmonin yenidan istigamatlonmasino komok edir.

Optimal qalinligin amorf-kristal tobagasi an boyiik maqnit yumsaqligini tamin edon magnitlonmas
paylanmasina nail olmaq ti¢lin miistovidaxili dartilma garginliklarinin lazimi saviyyasini tomin edir.
Amorf-kristal tobagonin gqalinliginin artmasi ilo gorginlik komponenti 6ziinii daha ¢ox gostormoyo
baglayir, bu da miisbat maqgnitostriksiya sabiti olan orintilor ii¢lin lent miistavisi boyunca
magnitlonmanin yenidon istigamatlonmasino sobab olur. Buradan da, termik emal olunan orinti

41



Elmi asarlor, Insaat Scientific works, Construction 2024, N1

niimunslarinin miivaqgati stabilliyi giymatlondirilir. Magnit niifuzlugunun doyismasinin vo zaman
kegdikca magnitlonmonin paylanmasinin tadqiqi asagidaki maraqli xiisusiyyatlori agkar etdi:

- biitiin hallarda 10 aydan sonra ortoqonal magnitlonmali domenlarin nisbi hacminds azalma miisahido
olunur. masalon, termiki emala maruz qalmis niimunalar ii¢iin optimaldan artiq izotermik moruz galma
miiddati ilo emal zamani1 vort 2% -o endirilir.

- lent miistovisinda, lent oxu boyunca istigamotlonmis planar magnitlonmali domenlorin praktiki olaraq
olmadigi vaziyyat yaranir. bu amillor tablamadan 40 giin sonra onun dayari ilo miigayisado maksimum
magqnit niifuzlugunun miiayyan gador artmasina komok edir.

- orintidoki lentin struktur voziyystindoki doyisiklik ilo magqnitostriksiya isarasinin doyismasi
mimkiindiir. nozoro alsaq ki, asagi vo yiiksok Kristalliq doracasi olan lentlordo monfi
magnitostriksiyaya malik vaziyyst amola galir, bu naticays galmok olar ki, bizim slds etdiyimiz miisbat
magqnitostriksiyaya malik araliq vaziyyat metastabildir.

- oxsar naticalor optimaldan haddi shomiyyatli dorocads asmis izotermik saxlama miiddati ilo termik
emal olunan niimunslar {igiin do sldos edilmisdir. 9 ay orzinds lentin miistovisinds magqnit teksturanin
koskinliyinin artmasi ilo Vort 5,2%-0 godor azalib.

Natica. Lentin hacminds daxili garginliklorin iimumi saviyyasinin artmas: fonunda maksimal
maqnit niifuzlugunda bir qodor azalma var. Optimal saxlama miiddati 10 ay olan termik emala moaruz
galmis niimunalords zamanla Vort -un geyri-monoton asililigi da mévcuddur. Bu vaziyyotds, 10 aydan
sonra Vort doyarlori 1,5% vo yiiksok daracads maqnit niifuzluglu vaziyyst formalagir. Amorf lentin
sothinin kristallagmasi az olan vaziyyatdon kristallagsmas1 yiiksok olan vaziyysts kegiddon goriiniir ki,
araliq voziyystdo magqnitostriksiya isarasini monfidon miisbato doyismasi ilo miisayist olunur. Bu
miisbot amil hesab olunur. Belolikls, kéhnalma prosesinin Syronilmosi amorf materiallardan
hazlrlanmis momulatlarin maqnit vo digar xiisusiyyatlarinin shomiyyatli deracads pozulmasi olmadan
uzunmiiddatli isini prognozlagdirmaga imkan verir.
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OZUYERLOSON BETON TORKIBLORININ iSLONMOSI

Okbarova Sevinc Mirhasan qiz1 —t.e.n., dosent. Materialsiinasliq kafedras1, Az.MIU,
sevli0@rambler.ru
Qshramanov Sanan Hokim oglu-dissertant, Materialsiinasliq kafedrasi, Az.MIU,
senan876@mail.ru

Xiilasa. Oziiyerloson betonlarin yaradilmasi superplastifikatorlarin vo mikrosilikanm betonlarmin
texnologiyasinda tatbiqi sayssindo miimkiin olmusdur. Lakin tam sokilds 6ziiyerlogon betonun ideyasi
yapon alimlori tarofindon polikarboksilatli birlosmalor asasinda superplastifikatorlarin yeni naslinin
yaradilmasindan sonra hoyata kecirilmisdir. Bu superplastifikatorlarin tosir mexanizmi yalniz
elektrostatik itolomo ilo deyil, ham do sterik tosir osasinda qurulmusdur. Oziiyerloson beton
torkiblorinin islonmasi vo alinan betonlarin tikintido totbigi {i¢iin bir ne¢o sinaq metodlar1 hoyata
kegirilimisdir. Betonun torkibinin segilmosinin Okamura metodu gostorilmisdir. Ilkin materiallara
minimal talablar, doldurucunun maksimal 6l¢iisiiniin se¢ilmasi, suyun va calb edilmis hava migdarinin
secilmasi, su-sement nisbotinin se¢ilmosi, sementin miqdarinin hesablanmasi, iri doldurucunun
miqdarinin se¢ilmasi, xirda doldurucunun migdarinin segilmasi kimi masalalar nazordon kegirilimisdir.
Acar sozlar: 6ziiyerlogan beton, mikrosilika, superplastifikator, doldurucu, calb edilmis hava

DESIGN OF SELF-COMPACTING CONCRETE COMPOSITIONS

Akbarova Sevinj Mirgasan, PhD in tech.sc, ass.prof., department of Materials Science, AzUAC,
sevl0@rambler.ru
Kahramanov Sanan Hakim- PhD candidate, department of Materials Science, AzZUAC,
senan876@mail.ru

Abstract. The creation of self-compacting concrete became possible thanks to the use of
superplasticizers and microsilica in concrete technology. But the idea of completely self-compacting
concrete was realized by Japanese scientists after creating a new generation of superplasticizers based
on polycarboxylate compounds. The mechanism of action of these superplasticizers is based not only
on electrostatic repulsion, but also on steric influence. Several methods have been implemented to test
the processing of self-compacting concrete compositions and the use of the resulting concrete in
construction. The Okamura method for selecting concrete composition is specified. Minimum
requirements for basic materials, selection of the maximum filler size, selection of the amount of water
and air involved, selection of the water-cement ratio, calculation of the amount of cement, selection of
the amount of coarse aggregate, selection of the amount of fine aggregate.

Keywords: self-compacting concrete, microsilica, superplasticizer, aggregate, entrained air

Giris. Oziiyerloson beton {izra fundamental todgigatlar 80-ci illorin sonunda hoyata
kegirilmisdir. Oziiyerloson betonun konsepsiyasina uygun olaraq [1-5] o, asagidaki tolobloro cavab
vermalidir: beton qarisigr sixlasmaga vo vibrasiyasiz armaturun yiiksok konsentrasiyasi olan
saholordon axmaga qadir olmalidir; yerlosdirilmis vo Yya boarkiyon betonda ilkin qiisurlar
gortinmomoalidir; borkimis beton xarici amilloro qars1 yiiksok doziimlililys malik olmalidir. Bela
betonlarin yaradilmasi superplastifikatorlarin vo mikrosilikanin betonlariin texnologiyasinda tatbiqi
sayasindo miimkiin olmusdur. Lakin tam sokilds 6ziiyerlogon betonun ideyasi yapon alimlari torafindon
polikarboksilatli birlosmalor osasinda superplastifikatorlarin yeni naslinin yaradilmasindan sonra
hoyata kecirilmisdir [6-8]. Bu superplastifikatorlarin tosir mexanizmi yalmz elektrostatik italoma ilo
deyil, ham do sterik tasir asasinda qurulmusdur [9-10].
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—Oziiyerlosan betonu ananavi torkiblorla miigayisa etsok, belo beton asagidaki iistiinliikloro malikdir:
—Yiiksok moéhkom beton konstruksiyalarin qurasdirilmasi daha siiratli hoyata kegirilir.
—Beton qarisigimin diizgiin sixlagdirilmamasina sobab olan qiisurlar sifira endirilir.
—Hor hansi miirakkab formali konstruksiyalarin qurasdirilmasi (istanilon handasi formali) miimkiin
olur.
—Oziiyerloson beton {iciin daha az agir qoliblor istifado olunur (beton qarisig iigiin titromo tolob
olunmur).
—Oziiyerlason betondan istifads zaman1 qarisigin armaturla on yaxsi1 yapismasi oaldo edilir.
—Moahlul laylanmar.
—Oziiyerlason beton sas - kiiy va vibroizolyasiya xiisusiyyatlorine malikdir.
—Sixlasdirilan torkib konstruksiyanin ¢otin daxil olunan sahalarins niifuz eds bilar.
—Sement-qum qarisig1 galiblarin asagi hissasindan verils bilor.
—Qarisiglar asag1 sukegirmozliys malikdir. TOCT 7473-2010-a gora, bu gostarici 0,4-don ¢ox deyil.
—Mohlulun rahatyerlogsmo gostaricisi 70 sm-dir.

Tadgigat metodu. Oziiyerloson beton torkiblarinin islonmasi vo alman betonlarin tikintido
totbiqi liclin sitnaq metodlar1 hoayata kegirilimisdir.

Okamura metodu
Iri doldurucu migdarinin segilmasi
Xwrda doldurucu torkibinin (migdarinin) se¢ilmasi
Suyun xirda disperslikli togkilediciya (XDT)
nisbatinin miioyyan edilmasi:
— Sement xomirinds
— Sement mohlulunda
— superplastifikatora olan talabatin miiayyan edilmasi
Betonda Su\ XDT nisbatinin miioyyon edilmasi
Superplastifikatora olan talobatin dogiglosdirilmasi

Bu nisbaton sado metodu, Okamura vo Ozava Tokio universitetindo XX asrin 90-c1 illorinda
isloyib hazirlamislar.

Metod 6ziiyerloson betonlari layihalondirmok ii¢iin hazirlanmisdir:

— Xirda disperslikli fraksiya miqdarinin ¢ox olmasi

— Iri doldurucu olgiilarinin 5 — 20 mm olmasi

— Hidratlagma istiliyi az vo tarkibinds belitin (C2S) miqdar: yiiksok olan portlandsementin
istifadasi

— Hava miqdarinin 4-7 % olmas1

Sement Xomiri: sement + doldurucular
+ xirda qum fraksiyasi (@ < 0,09 mm)
+su
Moahlul: sement xamiri

+ xirda doldurucu (0,090 mm < @ < 4,75mm)
+ plastifikator

Beton: mohlul+ iri doldurucular(@ > 4,75 mm)
+ plastifikator
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Iri doldurucu miqgdarinin se¢ilmasi

GO

Iri doldurucunun miqdar1 onun tokma sixliginin
¢akisinin 50% -i gadarinds miioyyan edilmisdir.
Iri doldurucu — danolarin fraksiyasi >4,75mm

Xirda doldurucu migdarinin hesablanmasi

Ogor quru, sixlagdirilmig
halda sixliq 1600 kq/m?,
ir1 doldurucunun miqdari
1600x0,5=800 kg/m?

Xirda doldurucunun miqgdart imumi moahlul taskiledicisinin 40% - i qodarindo miiayyan edilmisdir (bu

miqda kritik sayilir):

e Ogor qumun miqdari ¢ox yiiksokdirss
- betonun axmasi1 zamani qum hissaciklori bir
birilari ilo toxunarlar va bu da bloklamaya sabab
olar.
e Ogor qumun miqdar1 ¢ox asagidirsa —
sementin va suyun yiiksok miqdar1 barkimis
betonun xassalorina zararli tasir gostara bilor.

Xirda doldurucu — donslorin 6lgiisii 4,75 -0,09 mm hadlorinds olan

fraksiyadir.

Iri doldurucunun hacmi :
800kq/2680kg/m3= 0,2985
m3

Mohlul hissasinin hacmi:
1,000-0,2985-0,05(hava)=
=0,6515m?
Xirdadoldurucunun hacmi:
0,6516x0,40= 0,2606m>
Xirda doldurucunun
miqdart:

0,2606 m® x 2640 kg/m®=
688kq

@ Suyun xirda disperslikli taskilediciya (XDT) nisbatinin miiayyan edilmasi
a

slangic Su/ XDT = 0,85 B, gotiiriib vo miixtolif
dozada superplastifikator qatmaqla konusun yayilma
sinaqlari seriyasi kegcirilir.
Maqsad:
e Konusun yayilmasi- 245mm ( Rs=5)
e Qifdan axib — kegmo miiddoti — 9-11san

Sw/XDT =0,85 B, gotiiriildiikds verilmis sortlorin
tomin edilmasi betonun sinaqdan kegirilmasi {igiin
baslangic noqtasi olur.

- — -

Qapayic stirgi
tp — axib kegmo miiddati

Sakil 1. Konus
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Suyun xirda disperslikli tagkilediciya (XDT) nisbatinin miiayyan edilmasi:

Xirda disperslikli toskiledici — fraksiya - < 0,09mm
e Su/XDT — nin miixtalif nishatlorindo sement
Xomiri konusunun yayilmasi yoxlanilir
e Konusun yayilmasi vo Su/ XDT asililig1 yayilmanin “son”
sahasinin “ ilkin”sahasina olan nisbati ilo xarakterizs edilir,
hansiki, yayillmanin “nisbi” sahasi (Ra) adlandirilir.

Bp- ela bir ndqtadir Ki, orada suyun
miqdar1 axina tokan vermok

* tigtin kifayat edir
Su/XDT
Bp - saxlanilmis Su/ XDT
/
7%
Pp
yayllmalm nisbi sahasi, Ba
@ Oziiyerloson betonlarin taskiledicilori miqdarimin miiayyan edilmosi
Betonun ilkin tarkibi:

— Iri doldurucu -800 kq (0,2985mq) Iri doldurucu — 800 kq (0,2985m°)
—  Qum - 688kq(0,2606 m°) Xirda doldurucu 688kq(0,2606 m?)
— Sement - 414kq (0,1314 m®) Hava — 5% (0,050m?)
—  Ugucu kiil — 177kq (0,0738 m®)

— Su-1891(0,1890 m®)

— Superplastifikator — 0,5%

— Havacalbedici slavo 50-150 ml

— Su/sement - 0,32

— Hava 5,0% (0,050 m®)

— Konusun yayilmasi - >650mm

Qifdan axib kegmo miiddati 10-20san

Mohlul hlssesmln hocmi: 1,000- 0,2985 = 0,7015
Sement xamirinin hacmi: 0,7015 — 0,2606 — 0,050 = 0,3909 m?
Ehtimal edok ki, ( sinaglarin naticalorine asasan):
Su/yapisdirict = 0,32
O halda:
Yapisdiricinin xiisusi sixligr = 3,15x 0,7 + 2,40x0,3 = 2,925 t/ m®
Su/yapisdiric1 = 0,32
Su/ 1,000 + yap1sd/2,925 = 0,3909
Buradan:
Yapisdiric1 — 591 kq va ya
Sement -414kq, ugucu kiil -177kq

Su-189 |
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Natica.Oziiyerloson betonlarin toyini onunla baglidir ki, belo beton garisiglart minimum daxili
yapismaya malik olur, qarigigin axmasini tamin edir, galibin hacmini xarici tasir olmadan doldurma
gabiliyystino malik olur. Miioyyan optimal 6ziillitys malik olur ki, qarisigdan havanin ¢ixmasi 6z -
Ozlino bag verir vo onun seqreqasiyaya dayaniqliligini toamin edir.
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PARALEL QAZ KOMORLORININ REKONSTRUKSIYASININ
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Xiilasa. Tolobat¢1 miiossisalorin is rejimini onlari qaz yanaca@i ilo qidalandiran, paylayict qaz
komorinin is rejimindon qeyri-asili etmok, basqa s6zlo homin miiassisalorin gazla tominin
fasilasizliyinin tomini vacib problemlordon biri olaraq qalir. Bu sababls rekostruksiyanin yeni texnoloji
asaslarinin iglanilmasi vo gaz nagletdici sobokalora qurasdirilmis miiasir avadanliglarin saviyyasinda
qaz itkisinin qarsisinin alinmasi sobobilo nazari - asaslandirilmis hesabat sxeminin iglonilmasi boylik
ohamiyyat kasb edir. Mogalods paralel gaz kamarlarinda slagelondiricilor arasindaki addimin iqtisadi
cahatdon uzunlugunun tayini mogsadilos analitik ifads tapilmis, nozari va texniki asaslarla foaliyystda
olan ¢ox diiziimlii paralel qaz komarlarinin rekonstruksiyasinin effektiv tisullar1 tiglin rekonstruksiya
varianti islonilmisdir.

Acar sozlor: paralel gaz komorlori, gaz kemarlarinin rekonstruksiyasi, kemarlorin alagalondiricisi,
luping, ¢ox diiziimlii boru sabokasi, fasilasiz qaz tominati, qoza rejimi, armaturlarin optimal addimi
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Aliyev llgar Qiyas- PhD in tech.sc., ass.prof., department of Operation and reconstruction of
buldings and facilities, AzZUAC, i_g_aliyev@mail.ru
Yusifov Maarif Zabit- PhD in tech.sc., ass.prof., department of Operation and reconstruction of
buldings and facilities, AZUAC, maarif_yusifov@mail.ru
Alizads Niyaz llgar- PhDd candidate, department of Land reclamation and water management
construction, AzZUAC, alizade.niyaz@mail.ru

Abstract. One of the significant challenges in ensuring the uninterrupted supply of gas to consumer
facilities is to make them less dependent on the operating mode of the gas distribution pipelines.
Therefore, the development and implementation of a theoretical-based scheme, taking into account the
new technological foundations of reconstruction and achieving the level of gas loss prevention found
in modern gas distribution networks, are of paramount importance. This article explores the analytical
expression for determining the economic length of interconnections between parallel gas pipelines and
outlines a reconstruction variant for the effective methods of reconstructing multi-level parallel gas
pipelines.

Keywords: parallel gas pipelines, pipeline reconstruction, pipeline interconnector, loopings, multi-line
gas pipeline network, uninterrupted gas supply, accident mode, optimal spacing of fittings

Giris. Qaz kamoarinin fasilosiz is rejimi moagsadilo miixtalif layiholondirmas tisullar tatbig olunur.
Bunlardan daha optimali, paralel qaz kamarlori bir-biri ilo slagslondricilar vasitasilo qosularaq, vahid
hidravliki rejimda islomasidir (sok.1). Paralel gaz kamorlori xotti kamarlora nishoton etibarligr yiiksok
oldugundan vo gazdan istifado edon tolabatgilari fasilosiz enerji dasiyicist ilo tamin eds bildiyindan
tocriibado genis istifado edilir. Belo ki, diiziimlorin birindo goza bas verdikdo vo ya tomir islori
aparildigda boru xatti tizarindoki goza avtomat kranlar1 vasitaSilo zodoalonmis hisso asas qaz kamorindan
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ayrilir. Bundan sonra isa (oza avtomat kranlarinin yaxinlhigindaki slagalondiricilor tizorindoki kranlar
acilir. Naticads tolabatgilarin qazla tominati pozulmur (sok.2).

Metodologiya. Zadslonmis diiziimdoki gaz slagslondiricilor vasitesilo zodslonmomis diiziima
otiirtiliir vo bu prosses zadalonmis boru tomir olunan miiddots godor davam etdirilir [1]. Bu noqteyi-
nozardan gaz kemarlarinin tikintisi va eloca da rekonstruksiyasinda asas fikir elo gaz verimi sisteminin
yaradilmasina yonaldilir Ki, talabat¢ilarin fasilosiz gazla tominini kamarin texnoloji is rejimindon vo
miixtalif tomir islorinin aparilmasindan asili olmasin.

gl g g2 g g0 St S
3 5 5 3
P 0! Filg! R AN
27 5 y
PLUY o | P A A
= 16 % 1
% | PLY - DTN PR AN |y 3
Ihe 1: B fMre "ML o

2/ 5
e P c 92 PN A
[ : J_ ¢ _J1_ ¢ ‘L ¢ T
L

Sakil 1. Cox diiztimlii paralel gaz kamorinin prinsipial sxemi.
1-diiziimdoki boru kamoarlari; 2-slagalondiricilar; 3-kollektorlar;
4-boru kamoari tizorindaki goza avtomat kranlari; 5-alagelondiricilar tizorindoki goza
avtomat kranlari; L —qaz kemarinin uzunlugu; € - slagalondiricilor arasindaki masafs;
P —komarin baslangic tozyiqi; Ps —koamorin son tozyiqi;
di, da, ds, ..., dn —diizlimdaki borularin diametri [1]

Sakil 2. Cox diiziimlii gaz kemarlarinin goza rejiminds diiziimlarin
bir-biri ilo alagolondirilmo sxemi [1]

Olagalondiricilor arasindaki optimal mosafonin tayini: Paralel qgaz komorlarinin
rekonstruksiyasi zamani alagoalondiricilor arasindaki masafonin toyininds elo optimal variant segmok
lazimdir ki, minimum gatirilmis xarclorin comi, tolabatgilarin fasilasiz gazla tamini naticasinds alda
olunan goliro alternativ olsun. Qeyd etdiyimiz kimi komorin miixtolif texnoloji is rejimindon asil
olarag, sisteminin va elocods har bir diiziimiiniin buraxiciliq qabiliyyatinin artirtlmasi mogsadi ilo
olagsalondiricilorin igo salinmasina ehtiyac duyulur. Aydindir ki, ancaq bu zaman tolabatcilar fasilosiz
gazla tomin edo bilorik. Bu prosses asagidaki ardicilligla hoyata kegirilir;

- paralel komarin diiziimlorinin hor hansi birinin zadalonmis vo ya tomir edilocok hissasi agkar
edilir,

- agkar edilmis hissonin saginda vo solunda avvalcodon boru {izorinds yerlosdirilmis baglayici
armaturlar iss salinir (Sakil 2). Bu zaman borunun zadslonmis hissasi sistemin asas hissasindon ayrilir
Vo tomirs hazirlanir,

- zodolonmis diiziimdoki axan qazin fasilasizliyinin tomini {igiin zodsalonmis hissays an yaxin olan
sagindaki va solundaki slagalondiricilar tizorinds yerlosdirilon gaza avtomat kranlari igo salinir (agilir)
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[1]. Bu zaman zadslonmis diiziimds olan qaz axini1 zodslonmis diiztima axidilir. Naticads tolabatgilarin
gazla tominati prossesi pozulmur (sok.2).

Diskussiya. Sakil 1-da gostarilon paralel gaz koamarinds diiziimlorin sayini ti¢ (n = 3) gobul etsok
Vo forz etsok ki, sonuncu olan tigiincii diiziimii zodslonib, onda yuxarida qeyd olunan kegid proseslarin
totbigi naticasinds komarin sxemi 3 diiztimlii olacagq.

Sokil 2-don goriindiiyli kimi zadalonmis diiziim slagealondiricilor iso salindigdan sonra, 6ziinii
luping kimi aparir. Malumdur Ki, gaz kemarinin buraxiciliq gabiliyyatini (Sarfini) artirmagq tigiin luping
sisteimndan istfado edilir. Aparilan aragdirilmalar naticasindos tasbit edilmisdir ki, quragdirilan lupingin
uzunlugundan asili olaraq kemorin mohsuldarligi doyisir. Basqa s6zlo, lupingin uzunlugu artdiqca
komorin mohsuldarligi uygun olaraq artacaq [2]. Digar torofdon qurasdirilan lupingin uzunlugunun
artirtlmasi sistems ¢okilocok kapital qoyulusunu artiracaq.

Bu noqteyi-nozardon, qurasdirilacaq lupingin optimal parametrlorini (yoni, hansi diametrds vo
hansi uzunluqda) elo toyin etmok lazimdir ki, lupingin qurasdirilmasina ¢akilon dayarin minimum
olmas sorti ilo ¢ox diiziimlii paralel qaz komorinin buraxiciliq gabiliyyati miiayyan lazimi hacmda
artsin.  Sokil 1-don goriindiiyii kimi lupingin uzunlugu paralel qaz komarino qurasdirilmis
olagalondiricilorin addimlar1 arasindaki mosafonin £-in uzunlugundan asilidir. Ona goro do,
olagalondiricilor arasinda optimal mosafonin toyini paralel gaz komarinin rekonstruksiyasinin asas
tisullarindan biridir. Demoli, paralel gaz komarlorinin rekonstruksiyasinda slagoalondiricilor arasindaki
mosafonin optimal uzunlugunun toyini zamani ¢alismaq lazimdir ki, kemarin mohsuldarliginin
artirilmasi naticasinda alds olunan golir, sistemin rekonstruksiyasina gokilon xarci 6daya bilsin.

Bu aslilig1 asagidaki analitik sokilda gostora bilarik:

Z=¢(1) (1)

Bu funksiya ti¢iin konkret lazim olan ifadoni tapmag magsadilo ¢ox diiziimlii paralel gaz
komorinin méveud va kegid prossesinds buraxiciliq qabiliyyatinin (mohsuldarliginin) ifadslorini tayin
etmoaliyik, magsad ¢ox diiziimlii paralel qaz komarlarinin slagslondiricilor arasindaki mosafodon asili
olaraq, goza rejimlorinds va tomirlorinds tolabatcilara qaz verimi prossesinin analizidir. ilkin olaraq
cox diiziimlii paralel gaz kamoarinin zodalonmasindoan avval mévcud mahsuldarhigini tayin edirik. Sakil
1-don istifads edorok goz komoarinin har bir diiziimii li¢lin qaz axinimnin stasionar harokatinin tonliyini
yaziriq:

AL

I diiziim tigiin Pls ls Ql 2)

Il diiziim tiglin P2 —P2 =c? %sz 3

11 diiziim tigiin P2 — P2 =¢? ’Z L oz (4)
- . .. .. .. .. 2 2 2 2« L

Uygun olaraq, n —ci diiziim i¢iin P -PZ=c (5)

(2), (3), (4), (5)-ci disturlarda nazordo tutulur ki, gaz kemorinin diiziimlori eyni diametrli
borulardan qurasdirilib.
Burada, A vo d — movcud qaz kamarinin diiziimlarindoki borularan hidravliki miigavimat omsali
vo diametrlari, ¢ —sasin qazda siirati olub asagidaki kimi tayin olunur.

ZRT

Burada, R —universal gaz sabiti,

T —miitlog temperatur,

Z —qazin sixilma amsal,.

P1b, P2b, Pab, ..., Pab —uygun olaraq paralel qaz kamarinin diiziimlarinin baslangic tazyiglori,

Pis, P2s, Pa3s, ..., Pns — uygun olaraq paralel qaz komarinin diiziimlarinin sonundaki tozyiqgloridir.

Vahid hidravliki rejimdo isloyan paralel gaz komorlorinin diiziimlori eyni baslangic vo eyni son
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noqtalora malik olduglarindan onlarin tozyiglori bar-birino barabar olacaqg, yani
Ry=Py=Py= ... =Ry =FR
Pls:PZSZPBSZ :Pns:Ps

Pp Vo Ps —¢ox diiziimlii paralel qaz kamarinin avvalinds va sonunda tozyiglordir (Sakil 1).

Paralel gaz komorinin iimumi moahsuldarligini tayin etmak ti¢iin (2), (3), (4) va (5) tenliklorini
comlayirik. Onda,

H(Hf—F’f):ch(le+Q22+§32+"'+Q§J,1 ©

Aydindir ki, stasionar rejim ti¢iin diiziimlordoki sarflorin comi paralel gaz komarinin timumi
sarfina (Qo) barabardir. Onda,

Q+Q+Q+.+Q =0y (7)
Belalikla, (7) barabarliyini (6) tonliyinda nazars alsaq, movcud ¢ox diiziimlii paralel gaz kamori
tiglin lazim olan sarfin miqdarin1 asagidak ifads vasitasilo tayin eds bilarik.

(R'-F)n-d 1
Q R ®
Indi iso paralel gqaz kemoarinin diiziimlorinin biri zodalondikds, yoni slagelondiricilor vasitasilo
zodolonmis diiziimdon qaz axminin zadsalonmomis diiziimo verilmasi naticasinds kegid prosesi ti¢iin
komoarin timumi sarfini tayin edok.
Aragdirma aparmagq ligiin zodslonmis diiziimiin xatti hissasini 3 hissaya boliiriik (Sok.2);

- kamarin baglangicindan zadslonmis hissanin avvalinds yerlosdirilon slagslondiriciya godar olan
mosafa, lupingli sistem 0<x</(

- zodalonmis hissa, yani iki alagolondirici arasindaki mosafo X</ S(L— X—f);

- zodalonmis hissanin sonunda yerlosdirilmis alagalondiricidon komorin sonuna godar olan mosafa
(<(L-x-()<L.

Sonra ise asagidaki gostaricilari gobul edok;

Q - olagolendirici vasitasilo zadolonmis diiziimden qaz axminin zodolsnmomis diiziimo yénaldilmasi
naticasinda (lupingli sistemin) gaz kamorinin doyisdirilmis mohsuldarlig: (sarfi),

L - slagalondiricilor arasindaki masafonin namslum uzunlugu;

P1 va P2 — zadalonmis hissanin avvalinda va sonunda tozyig.

Qabul edilmis hor bir hisss liglin diiziimlords qaz axininin stasionar hoarakatinin tonliyini yazag.

0 < x < { (lupingli sistem) {igiin

2 pr_ 52 Q
P -P =4c %x 9)
X< <(L—x—()iiciin
PP =/102%‘21? (10)
(<(L=x—=0)<L (lupingli sistem iigiin)
wp = 26 d(Lx) 1

(9), (10) vo (11) diisturlarini bir-birilo comloyarok 3 diiziimlii paralel komarin 2-ci va 3-cii
diizimlarin (lupingli sistemin) mohsuldarligini (sarfini) toyin edirik.
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_LE-R)
“NTTe Tt w2

Ug diiziimlii paralel komorin 1-ci diiziimiindoki sorf (8) diisturuna asason (n = 1) asagidaki kimi

olacag.
(sz - Psz) 1
- /= il 13
Q( ﬂ,CZ ,_L ( )

Aydindir ki, Sokil 3-do gostorilmis ti¢ diiziimlii paralel komorin kegid prossesi ti¢lin imumi
sarfini (mahsuldarligini) tayin etmok (12) va (13) tonliklorini toplayiriq. Onda,

(PR [¥E , 1
===tz (14)
Burada, Q = Q, + Q,

Demoali, qurasdirilan olagolondiricilorin kemarin baslangic va son hissasinds oldugda
mohsuldarligin artmasi shamiyyatlidir. Lakin kamarin digar hissalori {igiin alagelondiricilor arasindaki
mosafonin £-in uzunlugu shamiyyatlidir. Ona gors £-in optimal uzunlugunu elos toyin etmoliyik ki, gaz
komoarinin zadslonmasindon sonra (tomir olunma miiddstine godar) mohsuldarligi zadalonmadan
ovvalki mohsuldarligina yaxin olsun. Bu noqteyi-nozordon (1) funksiyasinin lazim olan ifadasini
tapmagq ti¢iin (8) ifadesinds n=3 gobul edirik (ii¢ diiztimlii paralel komar {igiin) vo (14) diisturu ilo (8)
diisturunun nisbatlorini agagidak: sokilds toyin edrik.

A—Fl

_Q | N+L (15)
W)_QO_ +ﬁ

(15) diisturundan goriiniir ki, ¢ox diiziimlii paralel qaz kamarinds olagalondiricilor arasindaki
mosafanin els giymotini tapmaq lazimdir ki, ¢(f ) funksiyanin giymati vahida [¢(€ )— 1] yaxinlagsin.

Ancaq, bu sort daxilinds kamordan gidalanan tolabatgilari lazim olan miqdarda fasilasiz gazla tomin
etmok olar. Basqa sozlo, kamarin zadalonmasi vo tomirindan asili olmayaraq istehlakgilarin oksariyyati
gazdan normal istifads eds bilocak va sistemin etibarliq gostaricisi yiiksok olacaq. Digar torafdon geyd
olundugu kimi £ -in uzunlugunun giymatini elo toyin etmok lazimdir ki, sistemin rekonstruksiyasina
¢okilon xarc talabatgilarin fasilosiz gazla tamini naticasinds alds olunan golirdon ¢ox olmasin. Basqa
s0zlo,

#(()-S, =S (16)
(16) borabarsizliyindo ¢ funksiyasinin ifadasini nazars alsiaq vo « > » isarasini « = » ila avaz
etsok asagidaki tonliyi alariq.

2L, |2t 1——“/§'Sr9k=o 17)

_|_
{+L (+ L S

9
Burada, Srek - ¢ox diiziimlii paralel qaz kamarinin rekonstruksiyasinda sistema ¢okilon imumi
gatirilmis xarclarin coami,
Sg - ¢ox diiziimlii paralel qaz kamoarlarin alagelondiricilorin optimal yerlasdirilmasi naticasinds
aldo edilon galirdir.
(17) tonliyini holl edorok ¢ox diizimli paralel qaz komarlorinin rekonstruksiyasinda
olagalondiricilor arasindaki addimin optimal uzunlugunu asagidaki ifads vasitasilo tayin edos bilarik.

2

> (18)
-

(=L|1-
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Burada, g = NEIE
Sg

Ancag, bu zaman olagealondiricilorin optimal yerlogdirilmasi moagsadilo ¢oxlu sayda
reoknstruksiya variantina baxmaq lazim golir. Bu ondan irali galir ki, oslagalondiricilor arasindaki
uzunlugunun 6l¢iisiinii doyisdikca (12) diisturuna asason tolabatgilara qaz veriminin miqdar1 doyisir vo
bunun naticasinds oldo edilon golirin giymoti do doyisocok. Eyni zamanda, olagslondiricilarin
arasindaki mosafanin doyismasi onlarin qurasdirilmasinin sayina tosir gostarir (Sakil 1) vo bununla da
sistema ¢okilon timumi gatirilmis xarcin dayari artir vo ya azalir. Bagqa sozlo, B omsalinin qiymatlor

coxlugu ( B e]0:oof )Sonsuz ola bilor. Bunun naticasinda do (18) diisturu sonsuz sayda giymot ala

bilor. Belalikla, rekonstruksiya variantlarinin sayr (18) diisturunu uygun olaraq kifayat godor ¢ox
olacag.

Bu nogteyi-nazordon yuxarida geyd olunan miirokkablikdon gagmaq tigiin, ham alds olunan
golirin rekonstruksiyaya ¢okilon Xarclorin dayarlorini alagalondiricilor arasindaki mosafodon asili
olarag toyin edilmasi masalosi ortaya ¢ixir. Sokil 1-don goriiniir ki, alageslondiricilor arasindaki
L

mosafonin uzunlugunu ¢ gabul etsok, onlar arasindaki addimin say1 (alagelondiricilorin say1) m = N
olar. Digar torafdon aydin olur ki, bir addim tiglin quragdirilacaq goza avtomat kranlarinin (baglayici
armaturlarin) say1 diiziim Giglin toqribon 8 odad, slagalondiricilarin say1 isa 3 adad olacag. Demali, 3
paralel qaz komorlarinin rekonstruksiyasi zamani slagalondiricilorin say1 m olarsa, kamara gokilon
getirilmis xarclorin comini asagidaki kimi toyin edo bilarik.

S=M-Z (19)
Burada, Z — bir addim {iglin kamarin rekonstruksiyasina ¢okilon gotirilmis xarclorin dayaridir.
Z = E, (8K, +3Ky,) +8C, +3C man (20)

Kak, Kolag — uygun olaraq bir avtomat kranin vo olagslondiricinin quragdirilmas: zamani kapital
goyulusu, manat / adad.

Cak, Colaqg — avtomat kran va olagolondirici tigiin istismar xarcalori, manat / adad.

En— gaz kemarlari tigiin kapital qoyulusunun miiqayisali effektivliyinin normativ omsalidir.

Beloliklo, rekonstruksiya variantinin tasbit edilmasi tigiin (19) ifadasini (16) barabarsizliyinds nazors
alirq.

olaq?

2L

1
Bu zaman, ¢(()S,2mZ voya R P (21)
3 Sy

(21) barabarsizliyinin sol torofinds gostorilon ifadoa slagalondiricilorin qurasdirilmasi zamani
tolabatgilarin  qazla tominati zamani oldo edilon goliri, sag torofindoki ifado iso sistemin
rekonstruksiyasina ¢gokilon xarclori ifads edir. Aydindir ki, (21) boarabarsizliynin sarti 6donildikda tayin
edilmis alagalondiricinin uzunlugu sistemin rekonstruksiyasinin samarali variantinin olmasina zomanat
vera bilor [3,4].

Paralel gaz kamorinin diiziimlorindon biri zodolondikds vo ya miixtolif sobabdan tomir olunan
vaxti alasgalondiricilorin islomasi zamani, ondan qidalanan tolabatgilarin kateqoriyasindan asili olaraq
verilmis hor bir 1 m® qaz ii¢iin oldo olunan goliri asagidak analitik iisulla toyin eds bidarik.

s, :%.w- L, man/il 22)
Burada, Qo — ¢ox diiziimlii qaz kemarlorinin mohsuldarhigi, m*/saat,
n — gaz kemarindas diiziimlarin sayi, adad,;
t — gaz komorlarinin tomir olunmasi miiddati Vo ya tomir vaxti tolabatcilara fasilosiz qaz verilisi
miiddati, saat;
@ - qaz kamoarinin borularmin goaza intensivliyi, 1 / km -il;

54



Elmi asarlor, Insaat Scientific works, Construction 2024, N1

L - gaz kamoarinin uzunlugu, km;
e - miixtolif kateqoriyal1 tolabatgilara verilon hor 1 m® gaz iiciin oldo edilon golir, manat/m?.
Belalikla, (21) barabarsizliyinin tohlilinden goriiniir ki, paralel qaz komarlarinin rekonstruksiyasi
zamani hom alda edilon galir, hom do komara ¢okilon xarc alagalondiricilordon asilidir. Onda, (21)
barabarsizliynin sol va sag taraflarini bir-birina barabar gobul etsak, alariq.

IR .
a3l 3) YT @)
Burada, g amsali asagidaki kimi ifads olunur:
Burada,
S
-9
b Z

(23) diisturundan asagidaki ifadani aliriq,

2 3
K3+£2—\/§L—Lj-€2+[&+%j-ﬁ+£:o (24)

o o P o

(24) tonliyini holl edorok, paralel komorlorin reoknstruksiyasinin samaroli variantt {igiin
olagalondiricilor arasindaki addimin namslum uzunlugunu tayin edirik.

2L 4 1 1
ﬁ(ﬂ 3 @ 2\/§j 2)

o3[ 3 23 Y.
P HE S by i

Belalikla, paralel goz komoarlarinin rekonstruksiyasinda miihandis hesablamalar: iigiin tayin
olunan (25) diisturundan aminlikls istifads eds bilarik.

Natica. Olagolondiricilor arasindaki addimin iqgtisadi cohatdon uzunlugunun tayini moagsadilo
nozori vo texniki asaslarla islonmilmis disturundan istifado edorak, foaliyystds olan ¢ox diziimli
paralel gaz komorlarinin rekonstruksiyasini effektiv tisulla apara bilarik.

Moveud va yeni tikilon paralel gaz kemorlarina olagslondiricilorin igtisadi cohatdon somarali
yeralosdirilmasi  {igiin ~ toklif olunan hesabat sxeminin hoyata kegirilmasi noticasinda
rekonstruksiyasinin texnoloji asaslari tigiin optimal gorarin gobuluna imkan verir.
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MiS KUPOROSUNUN SU iLO QARISIGININ OPTIiK XASSOLORININ TODQIiQi

Hiiseynov Hiiseynaga Ibrahim oglu- f.r.e.d., dos., Metal vo orintilor fizikas1 ETL, AzMIU,
huseynov.h.i@mail.ru
Abdullayev Adil Polad oglu- f.r.e.d., prof., Fizika vo kimya kafedras1, AzZMIU,
adilabdullayev@rambler.ru
Musazads imamhasan Vsli oglu- t.e.n, dos., bdyiik elmi is¢i, Metal vo arintilor fizikas1 ETL,
AzMIU, musazadeimamhesen@gmail.com

Xiilasa. Bu isdo spektrofotometrik metodla mis kuporosunun (CuSO4) suda mohlulunun optik
sixliginin dalga uzunlugundan asililigi va mohluldaki migdarini tayin etmok metodu tohlil edilmisdir.
Bu metod goriinon oblastda maddodan kegon monoxromatik siianin intensivliyinin analizina asaslanir.
Miiayyan edilmisdir ki, qirmiz1 slialarin yaxin otrafinda (600 — 700 nm) optik sixligin koskin artmasi
miisahids olunur. Bu intervalda mis kuporosunu suda mohlulunun optik sixligi onun miqdari ilo diiz
miitonasib olaraq artir.

Acar sozlar: spektrofotometrik metod, optik sixliq, udulma smsali, monoxromatik siia

INVESTIGATION OF THE OPTICAL PROPERTIES OF A MIXTURE OF COPPER
SUSPOSE WITH WATER

Huseynov Huseynagha Ibrahim- doctor of phy.sc., ass. prof., research laboratory of Physics of
metals and alloys, AzZUAC, huseynov.h.i@mail.ru
Abdullayev Adil Polad- doctor of phys.sc., prof., department of Physics and chemistry, AzZUAC,
adilabdullayev@rambler.ru
Musazade Imamhasan Vali —PhD in tech.sc., ass.prof., senior researcher, research laboratory of
Physics of metals and alloys, AzZUAC, musazadeimamhesen@gmail.com

Abstract. In this study, the wavelength dependence of the optical density of copper sulfate (CuSO4)
solution in water and the method of determining its amount in the solution were analyzed by the
spectrophotoscopic method. This method is based on the analysis of the intensity of a monochromatic
beam passing through matter in the visible region. It was determined that a sharp increase in optical
density is observed in the vicinity of red rays (600-700 nm). In this interval, the optical density of the
solution of copper sulfate in water increases in direct proportion to its amount.

Keywords: spectrophotoscopic method, optical density, absorption coefficient, monochromatic beam

Giris. Maye qaisiglarinin  bir sira parametrlorini  tapmaq glin  optik siialanmanin
xtisusiyyatlorindon istifado etmok olverislidir. Belo ki, isigin miihitdo udulmasi vo oks olunmasi
miihitin xarakteristikalarindan asilidir. Isigin udulmasina osaslanan iisullardan on genis yayilan1 vo
dogigliyino goro miisbot monada forglononi spektrofotometrik tsuldur. Bu iisul miixtalif elm
sahalarina: masalon fizika, astronomiya, materialsiinasliq, Kimya, biokimya kimi sahalars, o ciimladan
sonayenin miixtalif istigamatlorinda, yarimkegirici nazik tobagolorin alinmasinda, lazer texnikasinda,
optik xassali cihazlarin istehsalinda, mohkoma-tibbi ekspertizada dorman maddslorinin istehsalinda,
cap sonayesinda, kimyavi maddalorin todgiginds genis istifado olunur. Homginin spektrofotometrik
tisul miisahido olunan optik diapazonda dalga uzunlugundan asililigina goro optik sixligi toyin
etmoklo, hesablama apararaq, maddonin torkibina nozarat etmoys imkan yaradir [1-4]. Bu sahads totbiq
olunan digar cihazlardan fargli olarag spektrofotometrds buraxma zolaginin spektral eninin olmasi,
niimunanin udulmasinin logarifmik diapozonu va oksolunma faizinin Sl¢iilmasinin miimkiin olmasi
il farglonir [3].
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Miihits is1q dalgas1 diisdiikdo dalganin elektrik vektorunun tosiri altinda atom vo molekullarin
elektronlart miisbat yiiklii niivalora nazoran yerlorini doyisorok diison dalganin tezliyino barabor
tezliklo ragsi horokat edirlor. Rags edoan elektron isiq manbayinas gevrilarak ikinci dalgalari stialandirir.
Birinci vo ikinci dalgalarin interferensiyasi naticosinds diigon dalganin amplitudundan fargli
amplitudlu is1q dalgas1 yaranir. Is18m intensivliyi amplitudun kvadrati ilo miitonasib oldugundan yeni
yaranmis isigin intensivliyi do diison isigdan farqli olar. Bagsqa s6zlo miihit tarafindon udulan isigin
hamuisi stialanmir, onun bir hissasi udulur. Kvant nazariyyasina gérs atom vo molekullar kasilmaz yox,
diskret enerji saviyyalorino malikdirlor. Is1gin miihitdo yayilmas: zamani diison enerjinin sistemin
hoyacanlanmasina sorf olunur, diger bir hissasi miihitdon ¢ixir. Ona goro do miihitdon ¢ixan isigin
intensivliyi daxil olan isigin intensivliyindan kigik olur. Ona goéra do miiayyan toyin olunmus dalga
uzunluguna vo Yya enerjiyo malik isig1 udur [4]. Tocriibs zamani 6lgms dalga uzunlugunun dar
diapozonu olmadiqda bas verirss, onda timumi is1q selinin xarakteristikalar1 tayin olunur. Bu ciir iisul
kalorimetrik adlanir. Fotometrik halda dar optik diapozon seg¢ilir vo toyin olunmus dalga uzunlugunda
6lgmo aparilir. Fotometrik analiz miixtalif miirokkob maddalorin asas komponentlarinin vo obyektlordo
mikroasqarlar1 toyin etmok mogsadi ilo totbiq olunur. Fotometrik tisul kalorimetrik tisula nisbaton
miioyyon Ustiinliikloro malikdir [2].

Spektrofotometrlor kegon asrin 40-c1 illarindan artiq istifads olunmaya baslamigdir vo bu kegon
miiddoatds tokmillosarak adi v ultrabanévsayi diapozonda udulmani 6lgmok {igiin ixtisaslagsmis hassas
cihaza gevrilmisdir. Spektrofotometrlor iki ciir quruluslu olur: bir siiali vo iki siiali. Ikisiial
spektrofotometrlords iki siia dostasi gondarilir. Bunlardan biri etalon sayilan maddodon kegir, digoari
olgiilon materialdan keg¢ir. Birsiiali spektrofotometrlords niimunays daxil olan vs oradan ¢ixan siialarin
nisbi intensivliyi toyin edilir. Birgiiali spektrofotometr ikisiialiya nisboton daha genis dinamik
diapozona malikdir, optik sadadir vo kompaktdir [5]. Bitki yaglarindan alinan metil efirindon bir gox
sahalords, xiisusilo do enerji monbalorini alisdirmaq tiglin genis istifado olunur. Porsenli dizel
mithorriklorindo, bitki yagi vo efir qarigigindan alternativ yanacaq kimi istifado edilir. Bu qarigigin
optimal faiz torkibinin se¢ilmasi daxili yanma miiharrilorinin xiisusiyystlorindon asilidir. Buna goéro do
dizelli avtomobil va traktorlarin istismar1 zamani bu torkiba nazarat etmok lazim galir [6, 7].

Qaris181n nisbi torkibini operativ 6lgmok {igiin spektrofotometrik metod on optimal iisullardan
biridir, belo ki, garigigin hor iki komponenti, bitki yagi vo efir qarisiqlar1 parlaq rongdodir. Praktiki
totbiq ti¢iin isa an sarfali va daqiq olan1 spektrofotometrik metodla miixtalif dalga uzunluqlarinda optik
sixliglarin toyin edilmoasi vo kalibirlosmo qrafikinin qurulmasidir [8]. Bunun {i¢iin ilk olaraq
laboratoriya soraitindo molum konsentrasiyali qarisiq dosti hazirlanir vo onun optik sixligi € toyin
edilir. Bundan sonra tocriibi molumatlara asason C = f (&) kolibirlogsma qrafiki qurulur. Analiz edilon
qarisigin kolibirlosma grafikindon vo ya uygun formuladan onun komponentlorinin konsentrasiyasi
tapilir. Spektrofotometrik metodla, xiisusi texnoloji morholodon kegon araliq mohsullar1, metil efirinin
torkibindaki metil spirti, qliserin va s. kimi qaliqlarin komponentlarini toyin etmak olar.

Laboratoriya todqiqatlarinda bir siiali KOK-3 fotometrindon istifads edilmisdir [8]. Bu cihazin
komoayi ilo & optik sixligi, B-siiaburaxma omsalini 6lgmok, homg¢inin miioyyon araliq hallarda
niimunani optik sixligini tayin etmak olar. Stianin dalga uzunlugu difraksiya qofosi vasitosi ilo  315-
990 nm intervalinda tonzimlonir. Tadqiq olunan qarisigin komponentlarinin ronglarindon asili olaraq
cihazin gostarisinin hossaslig1 vo dayaniqligi shamiyyatli deracads doyiss biler. Bels ki, tadqiq olunan
mayenin izorina yonaldilon slianin rongi qarisigin rongina yaxinlasir. No vaxt ki, cihazin gdstorisi
dayanigsiz olur, onda 6l¢ii aparmaq ¢atinlosir. Buna goéra do avvalcadon dalga uzunlugu intervali elo
secilir ki, cihazin gostorisinin dayaniqligi digor paralel tacriibolora nisboton maksimum olsun va €
birgiymatli toyin edilsin. [6] isindo fotometrik metodla aparilan tocriibado dizel yanacag ilo kolza
yagindan alinmis metil efiri qarisigindan istifads edilmisdir. Cihazin on boyiik hessasligr dalga
uzunlugunun A = 420 + 5 nm giymatinds alinmigdir. Dalga uzunlugunun A < 410 nm qiymatinda
cihazin gostorisi geyri doqiq olur, A > 470 nm qiymatindo iso cihazin hossashigl azalir, bu dalga
uzunlugunu totbiq etmok geyri doqiq olur. Praktiki olaraq qarisigda metil efirinin konsenrtasiyasini
5 — 35 % doyismoklo kalibirlosms grafiki qurulmusdur.
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Anoloji tocriiba dizel yanacagi ilo kolza yagi qarisigr ilo aparilmisdir. Noticodo Kkalibirlosma
qrafikinin qurulmast iigiin on optimal dalga uzunlugu A = 450 + 5 nm qgiymatindo alinir. Indi taqdim
olunan elmi is birsiiali spektrofotometrds alinmis naticalorin tohlilina hasr olunur. Tacriibs iigiin
ikikomponentli maddanin (mis kuporosu) suda mahlulunun optik sixlig1 tapilmis vo onun tizarina diison
15181n dalga uzunlugundan asililig1 arasdirilmisdir.

Tadqgiqatin metodikasi va tacriibi qurgu. Miixtalif torkibli mohlullar tizarina monoxromatik
is1q diisdiikde is1gm bir hissasi udulur, bir hissasi buraxilir. Fotometrik iisulla diison vo buraxilan
stialarin intensivliklari geyd olunur va analiz edilir. Mahlulun tarkibina daxil olan kenar maddalor onun
rongina vo eyni zamanda udulan vo buraxilan siialarin intensivliklorine tesir edir. Moahlulun
torkibindaki garisigin konsentrasiyasi ilo moahluldan keg¢an vo udulan isigin intensivliklori arasindaki
miinasibatlori tahlil edarok mahlulun tarkibindaki garisigin konsentrasiyasini miiayyan etmok olar. Bu
metodun tatbiqi asasan Buger-Lambert-Ber ganununa asaslanir.

| 5 5 6 4

1
5

4

Sakil 1. 1-is1q monbayi; 2, 3-toplayict linzalar; 4-monoxromator; 5 — mis kuporosunun suda
mohlulu; 6 — fotogeabuledici; 7 — multimetr [6]

Buger-Lambert-Ber ganununa gora buraxilan isigin intensivliyi asagidaki asililigla miiayyan
olunur.

I =1Iye™ burada k udulma omsali adlamr, isign dalga uzunlugundan vo mohlulun
konsentrasiyasindan asilidir. [- maye miihitinin qalinligidir. k udma omsali qarisigin konsentrasiyasi
ilo miitonasibdir. k = eC  burada c-qarisigin konsentrasiyasidir. € - dalga uzunlugundan asili olub
ancaq konsentrasiyadan asili olmayan sabitdir. k- nin bu qiymatini nozors alsag.

I =1I,e7% voya lnIT0 = ecl burada
6= lnITO miihitin optik sixlig1 adlanir.

Goriindiiyii kimi optik sixliq konsentrasiya ilo miitonasibdir: § = ecl. Udulan vo qarigiqdan
kegon is1g1 6lgmoak iigiin istifads olunan qurgunun sxemi sokil 1-do verilmisdir. Isiqg monbayindan ¢ixan
is1q linza vasitosi ilo fokuslanarag monoxromatorun yarigina yonoldilir. Monoxromatorun daxilinds
yerlosdirilmis difraksiya gofosini meyl etdirmakls istonilon dalga uzunluqlu isiq dastesini almaq olur.
Monoxromatordan ¢ixan monoxromatik isiq dastasi linza vasitasi il i¢arisinds mohlul olan siise gabin
tizorina fokuslandirilir. Mahlulda siianin enerjisinin bir hissasi udulur, bir hissasi iso mohluldan ¢ixaraq
fotogobuledicido elektrik signalina gevrilir. Bu signal multimetr vasitasi ilo geyd edilir. Moahlulun
tizorina diison is18in - intensivliyini bos sliso qabdan kegan isiq siqnali qeyd edilmaklo toyin edilir.

Tadgigatin naticalari va onlarin miizakirasi. Tocriiboni aparmaq tigiin siiso gabdak1 mahlulun
tizarina 300 nm-dan 800 nm-5 goador dalga uzunluqlu monoxromatik isiq siialarindan istifads edilir.
Mis kuporosunun miixtalif konsentrasiyali mohlullarindan kegon isigin fotodiodda yaratdigi corayan
miixtolif dalga uzunluqlarinda gqeyd olunur. Sakil 2-do multimetrdo geyd olunan coroyanin dalga
uzunlugundan asililig1 verilmisdir. Sokildon goriindiiyii kimi gdriinon oblastda on kigik isiq signallart
qirmiz1 oblasta diigiir. 0,7 — 0,78 mkm dalga uzunlugu oblastinda corayan on asag1 qiymatlor alir. Bu
oblastda coroyanin kigik qiymatlor almasinin sobabi udulmanin yiiksok olmasi vo eyni zamanda
mohluldan c¢ixan is1gin intensivliyinin azalmasi ilo baghdir. Multimetrin {izorino diison isigin
intensivliyi no qodar az olarsa optik sixliq o qodar yiiksak olur.

[2] -ds geyd olunur ki, qirmiz1 va infraqirmizi siialar maddodon kegon zaman molekullarin va
ya onlarin birlogmolorinin rogsi horokotini hoyacanlandirir. Bu zaman niimunodon kecon siianin
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intensivliyinin azalmasi miigsahido olunur. Demok olar ki, udulma diison is1gin biitiin spektri boyunca
bas vermir, yalniz o dalga uzunlugunda bas verir ki, enerjisi dyronilon qarigigin molekulunun ragsinin
hoyacanlanma enerjisino uygun galsin.

i,mkA

100 -

90 - :
80 -

70 - 5
60 3
50 - '

03 04 05 06 07 08 A mkm

Sakil 2. Multimetrds geyd olunan corayanin dalga uzunlugundan asilihig1.
1-saf su; CuSO,-iin mohlulda faizlo miqdari: 2 — 1,27%; 3 —4,3%; 4 —8,7% [6]

Sokil 3-do qarisigin optik sixliginin dalga uzunluqlarindan asililiglart verilmisdir. Goriindiiyi
kimi 500 nm dalga uzunluguna gadar optik sixliq vahids yaxindir.
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Sakil 3. Mohlulun optik sixliginin dalga uzunlugundan aslhiligi
CuSO4-iin mohlulun torkibinds faizlo miqdart: 1-1.27%, 2-2.7%, 3-4,3%, 4-8,7%, 5-13,7% [6]

Mis kuporosu gdy rongdadir. Dalga oblastinin bu hissasi do gdy rongo uygun golir. Maddonin
qarisigda nisbi migdarinin artmasia baxmayaraq udulma ¢ox c¢iizidir. Optik sixligin maksimumlari
dalga uzunlugunun qirmiz1 oblastina
diisiir. Maddonin garisigda miqdart artdigca onun optik sixligt da artir vo maksimumlar nisboton kigik
dalga oblastina dogru siiriisiir. Infraqirmizi oblastda optik sixhigin ¢iizi azalmasi miisahido olunur.
Qafiklordon goriindiiyli kimi isigin goriinon spektrinds heg do biitiin spektr boyu Buger-Lambert-Ber
ganunu 6donilmoyacakdir. Spektirin gdy vo ondan kigik oblastda bu ganun 6donilmir
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Sokil 4-do dalga uzunlugunun 0,6 mkm vo 0,56 mkm qiymaotlorindo optik sixligin mis
kuporosunun miqdarindan asililig1 verilmisdir. Dalga uzunlugunun 0,6 mkm qiymatlarinds optik sixliq
0,56 mkm qiymaotino nisbaton daha yliksokdir. Ancaq dalga uzunlugunun 0,6 mkm giymotindo Buger-
Lambert-Ber ganunu garisigin ¢ox da boyiik olmayan sixliglarinda 6denir. Mis kuporosu mohlulunun
miqdarinin 10%-ni toskil edona gadar bu asililiq xotti xarakterds olur. Sixligin daha boyiik gqiymetinds
159 xotti asililiq 6donmir. Dalga uzunlugunun 0,56 mkm qiymatinds iso ¢ox da bdyiik olmayan sixliqlar
ticiin Buger-Lambert-Ber ganunu bdyiik daqiqglikle 6danir.
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Sokil 4. A = 0,56 — 0,6 mkm dalga uzunluglarinda mis kuporosunun suda
mohlulunun optik sixligimin maddanin mohluldaki faizlo miqdarindan asililigi [6]

Optik sixligin maddonin migdarindan xatti asililigindan istifado edorok garisigdaki maddonin
miqdarmi toyin etmak olar. Bunun {iglin avvalcadon garisigda maddonin miqdarini artirmaqla optik
sixligin dalga uzunlugundan asililiq grafiklori qurulur. Buger-Lambert-Ber ganununun daha doqiq
Odonildiyi on optimalli dalga uzunlugunu tapib, homin dalga uzunlugunda optik sixligin madde
miqdarindan asililiq qrafiki qurulur. Bu sinaq qrafikindon istifado etmoklo mohlulda miqdar1 geyri
miioyyan olan mis kuporosunun hamin dalga uzunlugunda optik sixligini toyin edib vo standart qrafik
ilo miiqayiso etmaklo onun mahluldaki migdarini toyin etmak olar. Bu isds deyilonlori nozors alaraq
asagidaki naticolori geyd etmak olar:

1. Mis kuporosunu suda mohlulunun optik sixligmin dal§a uzunlugundan asililiginda
maksimumlar dalga uzunlugunun qirmizi oblasina disiir. Dalga uzunlugunun kigik qiymotlorindo
optik sixlq demak olar ki, artmar.

2. Dalga uzunlugunun qirmizi oblastinda mis kuporosunun ¢ox da bdyiik olmayan sixliginda optik
sixliq qarisigin miqdarindan xatti asili olur. Dalga uzunlugunun 5,6 mkm qiymotindo Buqger-Lambert-
Ber ganunu yiiksok doqiqlikle ddanir.

3. Buger-Lambert-Ber ganununun doaqiq 6denildiyi dalga uzunluguna uygun optik sixligin madds
miqdarmdan asililiginin standart qrafikinden istifads etmoklo qarisiqdaki mis kuporosunun miqdarini
toyin etmok olar.
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MOLUMAT SORGU MODULU VO QiYMOTLONDIRMO TODQIQATLARINDA 3D
KADASTR MOLUMATLARININ OHOMIYYOTI

Qaziyeva Parvana Cingiz qiz1- bas miiollim, Geomatika kafedrasi, AzZMIU,
pervane.qaziyeva@mail.ru

Xiilasa. Mogalo dovriimiizdos aktual problemlars hasr edilmisdir. Burada Azarbaycan Dovlst Reyestr
Xidmatinin - molumatlarindan istifado edorok  atribut molumatlarinin toplanmasi, qarsiligh
yoxlanilmasi, WGS 84 koordinat sisteminds integrasiya vo toqdimat, acro fotosokillarindan (ortofoto
vo googlemaps) istifado edorok yoxlama, nozarst sorgulart ilo molumatlarin  keyfiyyatinin
yaxsilagdirilmasi, molumatlarin aktuallifinin qorunmasi tomin edilmisdir. Yasayis obyekti olmayan
arazilords bandlorin tikintisi suvarma kanallarinin quragdirilmasinda g¢atinliklor yaratdigi tiglin yaranan
miirokkob voziyyot 2D kadastrla gostorilo bilmaz. Bu baximdan magalods bu ciir obyektlarin 3D
goriiniisti ilo  giymatlondirilmasi rasional gqiymotlondirms baximindan vacib hesab edilmisdir.
Homginin kadastr molumatlarinin reyestr moalumatlari ilo bir sira miiassise toskilatlarin moalumatlari ilo
birlasdirilacayi va lig6l¢iilii kadastr malumatlarinin gqanuni, texniki va institusional problemlar olmadan
sistema daxil edilocayi va ¢ox magsadli bir malumat sistemi yaradilacagi qeyd edilmisdir.

Acar sézlor: MEGSIS proqram tominati, ii¢ol¢iilii kadastr, torpaq kadastr molumat sistemi, dasinmaz
omlak doyori

DATA QUERY MODULE AND THE IMPORTANCE OF 3D CADASTRAL DATA IN
ASSESSMENT STUDIES

Gaziyeva Pervane Chingiz- senior lecturer, department of Geomatics, AZUAC,
pervane.qaziyeva@mail.ru

Abstract. The article is dedicated to current problems in our time. Here, attribute data collection,
mutual verification, integration and presentation in the WGS 84 coordinate system, verification using
aerial photographs (orthophoto and googlemaps), improvement of data quality with control requests,
protection of data relevance are ensured using the data of the State Register Service of Azerbaijan. The
complex situation created by the construction of dams in non-residential areas creates difficulties in
the installation of irrigation canals, which cannot be represented by 2D cadastre. In this regard, in the
article, the assessment of such objects with a 3D view was considered important from the point of view
of rational assessment. It was also noted that cadastral data will be combined with registry data and
data of a number of enterprise organizations, and three-dimensional cadastral data will be entered into
the system without legal, technical and institutional problems, and a multi-purpose information system
will be created.

Keywords: MEGSIS software, three-dimensional cadastre, land cadastral information system, real
estate value

Giris. Beynolxalq standartlara uygun xaritogokma xidmotlori, MEGSIS proqraminda toplanan
kadastr malumatlarinin protokollara uygun olaraq tolob edon qurumlar, taskilatlar vo baladiyyalorlo
miibadilasini tomin edir vo agiq moanba mohsullart vo ticarat mohsullari ilo sandartlara vo istifadoyo
uygunlugunu yoxlayir. Malumatlarin protokola uygun olaraq maraqli taraflors otiiriilmasi zaruri hesab
olunur, ¢linki iimumi molumatlar yenilonir vo miiayyan bir molumat keyfiyyati ilo otiiriiliir (sok.1)
[5,7]. Elektron xaritagokmo Xidmatlori, toplanan molumatlar elektron hékumat portali vasitasi ilo
vatondaslart molumatlandirmaq tigiin miilkiyyat molumatlar ilo birlikds kartografik xidmat kimi
togdim olunur. Eyni zamanda, Azarbaycanin Dovlat Reyestri Xidmati (ADRX) yeniliklorindan biri
olan baglama sorgusunun komoayi ilo bu molumatlar hor kas li¢iin agiq edir. Baglamanin sorgu

63


mailto:pervane.qaziyeva@mail.ru
mailto:pervane.qaziyeva@mail.ru

Elmi asarlor, Insaat Scientific works, Construction 2024, N1

sohifasindo amlakin peyk fotosokili ilo lst-iisto diisdiiylinii gormak ti¢iin vilayat, rayon, kond, ada
molumatlarini daxil etmak olar. Bu malumatlar qiymatlondirmas tadqiqatlarinda da ¢ox faydalidir.

Materiallar vo tadqiqat iisullari. Qiymotlondirilocok amlakin yerini xoritodo gérmok ¢ox
faydali hesab edilir (sok.2) [4].

-
x =
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Sakil 2. Elektron hokumat portal [4]

Ortofoto servislor, agiq manbali GDAL kitabxanasindan istifado edorok hazirlanmig xidmatlor
vasitosilo Tile Map Service (TMS) standartina 1/5000 miqyasli yaradilan ortofotoslarin verilmasi Kimi
miioyyon edilir (sok.3). ADRX molumatlarinin qarsilighi yoxlanilmasi, atribut molumatlarmin
toplanmasi, WGS 84 koordinat sisteminds integrasiya va toqdimat, acro fotosakillarindon (ortofoto va
googlemaps) istifado edorok yoxlama, nozarot sorgulart ilo molumatlarin  keyfiyyatinin
yaxsilagdirilmasi, molumatlarin aktualligiin qorunmasi tomin edilir. MEGSIS molumatlart ilo
miixtolif statistik molumatlar olds edils bilor. Bunlar {ig hissaya boliiniir: kadastr inteqrasiya statistikas,
kadastr malumatlarinin keyfiyyat statistikasi va kadastr todqiqat statistikasi. Torpaq kadastrinin kadastr
inteqrasiyasi statistikasi ilo kadastr vahidlorinin molumatlarinin ayalst vo bolgadoki torpaq kadastr
molumatlar ilo integrasiya olundugunu yoxlamaq va kandlorin, gasabalorin va orazilorin sayr kimi
statistik molumatlara miiraciot edorok torpaq kadastrina inteqrasiya siiratini yoxlamaq miimkiindiir
[1,5,6].

Miizakiralar. Sistemo inteqrasiya olunmus kadastr molumatlart sayasSinds dasinmaz amlakla
olagoli biitlin mokan molumatlarinin beynoslxalq standartlara uygun olaraq maraqli togkilatlara vo
toskilatlara verilmasi vo bu molumatlarin lazim oldugu sektorlarda asanligla aldo edilmasi islorin
goriilmosini asanlagdiracaqdir.
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Sakil 3. Ortofoto ils iist-iisto diison grafik [4]

Torpaqg kadastr molumat sistemi (TKMS) ADRX tarafindon 1989-cu ilds 6lkads geydiyyat ti¢iin
kadastr vo reyestr molumatlar1 informasiya sistemi yaradildigi zaman totbiq edilmisdir. Kadastr
malumatlarini odadi bir sokildo yaratmaga baglamaq vo bu molumatlar istifado etmok liglin kadastr
molumatlart ilo birlogdirmak toklif edilmisdi. TKMS hor hansi bir sorgunun yerino yetirilmasi vo
doyisikliklorin geydo alinmasi igiin 6lko daxilinds omlak miilkiyysti moalumatlarinin kompiiter
miihitina Gtlirtilmasine imkan veran bir sistemdir. Azorbaycan Respublikasi daxilinde miilkiyyot
geydlorinin kompiiter mithitino kogiiriilmosi vo miilkiyyst hiiququnun 6tiiriilmasi vacibdir.

Elektron Hokumot layihalorindan biri olan TKMS biitiin olageli amoliyyatlar (satis, Ipoteka,
ko¢iirma) Vo s.) kompiiter miihitindo hoyata kegirilo bilar, soxsi vo dovlet amlakinin izlonilmasini,
nozarotini vo idaro edilmasini tomin edir [2].

2019-cu ildon etibaran Azarbaycanda 957 Torpaq Idarasindon 970-i TKMS sistemino kegmisdir.
Totbig olunan ganunvericiliys uygun olaraq siiratli, qonastli va risklori minimuma endiron kompiiter
tohsili veron TKMS, torpaq kadastr1 vo kadastr idaroetma sistemi, amaliyyat noticosinds oldo edilon
doyorlorin isgilorin foaliyyatinin izlonilo bilocoyi ADRX-do malumatlarin toplandigi sistemo
otiirtilmoasine imkan verir, dovlot qurumlar tigiin daginmaz omlak haqqinda statistik vo ani malumat
y1gir, milli tohliikasizliyi tomin edir. Ocnabilor torofindon dasinmaz amlakin alqi-satqisini vo daginmaz
omlakin harokatini izlomok imkani baximindan, bu, maliyya cinayatlarini vo aktiv talablarini vahid
morkazdon izlomoklos riisvat vo korrupsiyaya qarsi miibarizoys effektiv dovlot nozarstini tomin etmok
{iciin yaradilmis vo biitiin amoaliyyatlar1 CIS-ds yerino yetiron inteqrasiya olunmus sistemdir.

Torpagq vo kadastr molumatlari bir ¢ox qurum va togkilat torofindon istifado olunur. Bu
molumatlardaki toforriiatlar ehtiyaci olan insanlarin, qurumlarin vo ya toskilatlarin hissaloring
otiriilmoli  vo olagosiz  hissalordon azad olmalidir. Masalon, yeriistii nozarat montagalori
giymatlondirmo aparacaq insanlara deyil, bu sahads 6lgmo aparacaq insanlara aiddir.

Dasginmaz omlakin giymatlondirilmasi todgiqgatlart baximindan sifahi (mokan olmayan, atributiv)
molumatlar grafik moalumatlarla birlikdo Gyronilmali vo doyari tosir edo bilocok molumatlardir.
Dasmnmaz omlakin qiymotlondirilmosi hesabatlarinin rasional tortib edilmasi {igiin kadastr
molumatlarindan gozlonilon funksiyalar yerina yetirilmoalidir. Atributlar haqqinda malumat; Daginmaz
omlakla slagali geydiyyat sahasi onun xarakteri, névii, koordinat sistemi, 6lgmo metodu, koordinat
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keyfiyyati, rogomsallagsdirma metodu, istehsal olundugu miqyas, hans1 gqanuna asason edildiyi barads
molumat va ya is sahasinin adi, tadqiqat tarixi kimi biitiin detallarin toplandig1 vo miivafiq detallarla
olagali oldugu addimdir. Qiymatlondirma todgigatlarinda, xiisuson Dasinmaz omlakin geydiyyati
sahosi vo xarakteri boyiik ohomiyyst kosb edir. Ancaq dasmmmaz omlakla olageli diger atribut
molumatlari, imumiyyatlo nozordon kegirildiyi toqdirdo hesabat marhalasinds xiisusilo faydali
olacaqdir.

Kadastr moalumatlar1 dasinmaz amlakin iistiinds Vo altinda hiiquq va vazifalori olan bir vahiddir.
Dasinmaz omlakin struktur, servitut vo kegid hiiququ kimi doyari birbasa tasir edon hiiquq vo vazifalari
ola bilor. Hondass inteqrasiyasi bu sanadds geyd olunan haor bir detala uygun olaraq lazimdir. Bu
inteqrasiya hoyata kegirildikdos, sistem vasitasilo dasinmaz omlakin hiiquqi statusu tam olaraq qabul
edilir vo naticads doyar artir vo ya onun azalmasina taSir edon vaziyystlorin olub olmadigim
miioyyanlasdirmak va giymatlondirma ils alagsli daha etibarli naticalor aldo etmok miimkiindiir [2,3].

Molum oldugu kimi, baglamalar va alagali hondasalor canli obyektlordir vo hayat boyu bu
hondasalor texniki vo ganuni olaraq kadastr molumatlarinin ideal modelinds, hansi omoliyyatla
edildiyi, hans1 amoliyyatla galdiglar1 vo ya hansi amaliyyatlar1 goérdiiklori ilo taninmalidir. Bu
sobabdon, baglama qeydiyyati prosesindon baslayaraq tork etmo prosesino godor iist-iisto diismo,
birlogsma, ayrilma, diizalis kimi biitiin proseslari izlomays imkan veran dinamik bir inventar saxlamaq
lazimdir. Qiymatlondirma islori baximindan har hansi bir doyisiklik edilmis amlak, dayisiklik tarixindo
yenilonmoali vo doarhal paylasilmaq tgiin agilmalidir.

Institusional moanada atributlar1 bilmok, sahalarin hiiqugqi, fiziki vo istifade hallarin1 vo slagoli
hondasalorini qisaca tosvir etmok fi¢iin ganunla tolob olunan vo dostoklonon bir detaldir.
Azorbaycandaki totbiglordo dasinmaz omlak haqqinda ixtisas molumatlari, istifado moqgsadi ilo
qarigdirilan vo belo davranilan sozlor kimi goriiniir. Bununla birlikds, bu sahonin nazords tutulan
istifadosi otel, yasayis, tibb vo ya tohsil sahasi ola bilor. Beloliklo, istifado mogsadi ilo ixtisas
molumatlar1 ayrica vo gaydada geyd edilmolidir. Baglamanin sada vaziyyatindon baslayaraq avvalca
onun xarakterini, sonra istifadonin magsadini miioyyanlosdirmak lazimdir [6].

Sonra, agor varsa, paketdoki hissalorin xarakterini va istifadonin moagsadini miisyyanlosdirmok
lazimdir. "Saytin seyrok versiyasi" deyanda goyarto, tarla, mesas, Va.s qurulusun tobistine, materialin
noviing, moartabalorin sayina, tikinti iling, araziys goaldikdo va binanin nazardo tutulan istifadosi barado
danisarkon, yasayis, ticarat binasi, idman binasi, ictimai bina hesab edils bilor. Bu metodla sistema
inteqrasiya olunmus qeydlor vasitosilo dasinmaz omlakin xarakterins ¢atdigdan sonra qiymotlondirma
dogiq metodla edils bilor. Institusionalizasiya vo Dasmmaz omlak giymatlondirmo isinin miioyyan bir
standarta uygunlugu baximindan omlak keyfiyyatlori standartlagdirilmali vo maraqli toraflora daha
diizgiin vo ardicil olaraq togqdim edilmalidir [5].

Daginmaz amlak haqqinda arxiv molumatlari bozon daginmaz oamlak giymatlondirms isini
apararkon do lazimdir. Kadastr malumatlarini toskil edon hondasa va atribut molumatlarinin torifine
osaslanacaq obyektlor texniki arxiv sonadloridir. Texniki arxiv islorinds bu giino godor bir ¢ox
korporativ smaq kegirilmisdir, lakin istonilon mivaffaqiyyst oldo edilmomisdir. Ciinki
dekommunizasiya edilmali olan sonadlor mohdud deyildi vo kadastr molumatlart ila texniki sonoadlor
arasinda qurulmali olan miinasibatlorin doqiq bir modeli hazirlanmamisdir. Arxiv sonadlori ilo kadastr
molumatlart arasindaki oalago, hor bir detal {iglin 2sas sonadlorin dekommunizasiyasi vo delimitasiyasi
prosesi ilo yanasi, osas sonadlorin sistemds olub-olmamasi ilo olagodar integrasiya ilo baslamalidir ki,
bu da texniki molumatlarin togdim edilmasina yol agir. inteqrasiya edilmali olan sahaler iigiin nozordo
tutulmus texniki arxiv sonadlori 6l¢li ayirma, saha hesablanmasi, olagslondirici donmo Xotti vo
cadvaldir. Bu malumatlari alds etmok iiglin baglamanin handasasi ilo yanasi, problemi hall etmak ti¢iin
arxiv sanadlarindan tosdiq tolob oluna bilor. Xiisusilo kadastr idaralorinin arxivlorini agilli sokildo
taramag va sistemo integrasiya etmok zaman baximindan bdyiik fayda gatirocokdir.

Kadastr molumatlari tarixi istehsal tisullart ilo do yaradildigindan miixtalif problemlor yarada
bilor. Sistem kohnolmis molumatlarda miixtolif sohvler vermoys qadirdir. Moalumatlarin
tokmillogdirilmasi siyasatlori bu sshvlori va raylori tohlil etmoklo aldo edilon statistika isiginda
hazirlanmalidir.  Sistemo  Otliriilon  molumatlarla ortaya ¢ixa bilocok biitlin  problemlor
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miioyyanlasdirilmoli, geribildirim sablonlar1 yaradilmal1 va Istifadagilarin qarsilasdiqlar biitiin sohvlor
homin sablondan secilorok geyd edilmalidir.

GIS-in an vacib komponenti rasional molumatlardir. Yaradilan, istifado olunan vs ya saxlanilan
molumatlar, malumatlari istifade edacok insanlara dagiq vo otrafli tohlil aparmaq ti¢iin gorar gabul
etmoak imkan1 vermolidir. Yalniz moalumatlar: doqiq vs aktual sokilds toplamaq va saxlamag deyil, ham
do diizgiin parametrlorlo boliismak ¢ox vacibdir. Belaliklo, 3D molumatlar, arazidoki molumatlarin
toplanmas1 morhoalasinds, o climlodan istifadagilorlo paylasma morhoalasinds yaxsi izlonilmali olan
molumatlardir. Ug 6l¢iilii kadastrda yer biitiin detallarda tosvir edils bilor, iki 6lciilii kadastrda iso yalniz
yerin sathi tosvir edilo bilor. Bu fargi anlamaq o godor faydalidir ki, yerin giymatlondirilmasini yerin
giymotlondirilmasi adlandirmaq olmaz. Kadastr malumatlarinin giymatlondirilmasi elmins aiddir. Ona
xidmat etmok tigiin 3D kadastrin gabul edilmasins ehtiyac g6z qabagindadir. Qiymatlondirms ekspert
ndqteyi-nazarindan istifads edilocok 3D molumatlar etibarli oldugdan sonra onlar real doyara malik
olacaglar, olaga qurmaq vo tohlil etmok daha asan olacaq. Ucélgiilii kadastr strukturlarinin eni,
hiindirliiyii, bina vo digar tikililorin miiqayisasi ilo hoyata kegirilon fasad kimi doqiq 6lgmalords
giymatlandiricinin nazarati altinda yerin qiymatlondirilmasine tasir edon digar strukturlar, xiisusan do
sohar yerlorinds avtomatlasdirilmis yasayis binalarinin baxislariin va yerlarinin tahlilinds bu tasirli
bir amlak giymatlondirma vasitasidir. Dayar asaslh rayonlasdirma, xiisusilo 3D kadastr qiymatlondirma
sahasindo aktual mosalalordon biri olan vergi kompleks va bir-biri ilo slagali strukturlarin kiitlovi
giymatlondirilmasi, ekspropriasiyasi kimi hesab olunur ki, bu, istifadagilors otaglarda boyiik rahatliq
tomin edacokdir. Qiymatlondirmo tocriibasi onun inkisafi ii¢lin institusionalizasiya olunmali va
standartlar1 inkisaf etdirilmalidir. Dovlat Vo 6zal sektorda giymotlondirma xidmatlorini daha praktik va
tolob etmok imkani {igiin {iglincii dlgliyo ehtiyacin hor giin artdigi goriiniir. Tok vo ya kollektiv
tiglinciisii, amlakin qiymotlondirmo todgiqatlarinda sekuritlogdirilo bilmasi tiglin Sl¢iisiiniin do
giymatlandirils vo todgigatlarda istifads edilo bilocoyi macburi hesab olunur. Yamac, xiisuson tikilocok
arazilords maliyyat baximindan ¢ox vacib bir amildir. Asagida gostarildiyi kimi, birinci martoba yolun
hiindiirliiyiindon asil olaraq {iglincii martobadon baslayir vo bu bu doyari ¢ox tosir edir (sok.4) [6,7].

1. Martaba

§ Torpag
= \

__H§ ZirzomiT
| Zirzami 2

Sakil 4. Yol hiindiirliiyii nisbati [7]

Yiksok sixliglt sahor morkazlorinds yeralti bazar, metro, kanalizasiya sobokoalori, korpiilar,
elektrik xatlori vo tobii gaz xatlori kimi obyektlor var [8]. Qeyri-rosmi orazilords bandlorin tikintisi,
suvarma kanallarmin qurasdirilmasinda ¢atinliklor yaradir va naticods yaranan miirokkob voziyyat 2D
kadastrla gostarilo bilmaz. Miilkiyyati mohdudlasdiran, eyni zamanda yer Sathinin altindan va iistiindon
kegan mania Xatlori, elektrik xatlori, infrastruktur, metro vo tunellor kimi dasinmaz oamlakin dayarini
tosir edon hiiquq vo ohdoliklorin 3D goriiniisii ilo qiymatlondirilmasi rasional giymotlondirmo
baximindan vacib va hatta hayati goriiniir (sok.5).
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Mania Xatti

X\V/X Elektrik Xatlari

Infrastrukturun harakati

W' 3 ‘ Metro Tiinel

Korpi, Viyadidk

Mineral Yatag

Sokil 5. Yeralt1 va yeriistii strukturlarin togdimati [7]

Torpagin vo torpagin yamaclarinin da dasinmaz omlak giymotlorino aid oldugu goriiniir.
Goriiniir ki, torpaq va torpaq saholarinin tikintisi ila bagli hom kond tosarriifat: islarinin, hom da tikinti
islorinin hayata kegirilmasi zamani goriilocak islor vo Xarclor (gazma, logvetmoa) nazors alinmagla
dasinmaz amlakin doyari artib vo azalib.

Torpaqg vo kadastr malumatlar1 hiiquq va vazifalor daxil olmagla amlakin asasini togkil edan
molumatlardir. Bu malumatlar kadastr molumatlarinin asasini togkil edon arxiv sonadlori kimi miisyyan
edilmis sanadlor vo malumatlarla birlikds giymatlondirilmali olan texniki va hiiquqi malumatlari ehtiva
edon molumatlardir. Bu molumatlar faydali vo etibarli olmalidir, eyni zamanda texnologiyaya uygun
olmal1, yiiksok keyfiyyatli vo uygun olmalidir. Eyni zamanda, bu malumatlara vo onlarla slagali biitiin
detallara minimal xorclo asanligla daxil olmaq lazimdir. Azorbaycanda kadastr tadqgigatlar inkisaf
etmis Olkolordo aparilan ¢oxmoqsadli kadastrdan ¢ox geri qalir. Dayoar konsepsiyasinin kadastr
todqigatlarma daxil edilmamasi, menimsoma, vergi, planlasdirma, yer se¢imi vo doyor osash
rayonlagsdirma kimi bir ¢ox todgigatda istifado edilo bilon kadastr molumatlari konsepsiyasinin
keyfiyyatini azaldir. Malumatlarin keyfiyyotini artirmaq iigiin bir cox molumatin, xiisuson do faktiki
dayarlorin va 3D miilkiyyat molumatlarinin birlasdirilmasi vo kadastr malumatlarina taqdim edilmasi
¢ox vacib goriiniir.

Kadastr molumatlarinin hiiquqi vo texniki cohotlorlo yaxsilagdirilmasi yalniz hiiquqi vo texniki
hallar ilo miimkiindiir. Kadastr malumatlar1 ils alagali problemlori holl etmok tigiin problemlarin atrafli
giymotlondirilmasi aparilmali vo hiiquqi vo texniki olaraq tosnif edilmolidir. Yiiksok keyfiyyatli vo
etibarli molumatlar olds etmok ti¢iin kadastr malumat problemlarini real statistika ilo holl etmok tigiin
dogiq Vo real strategiyalart miiayyonlogsdirmok lazimdir. Bu problemlori hall etmok {igiin,
Azorbaycanda uzunmiiddatli planlagdirma, xarclor, 3D modellar, yeni tarixli peyk fotogokillori va kiigo
gortintislori ilo molumatlart idaro edon, yeniloyan vo olago quran bir qurum olan ADRX torafindan
hazirlanmali vo molumatlarin keyfiyystinin yaxsilagdirilmasi vo molumatlarin oldo edilmasinin
asanlasdirilmasi ilo tomin edilmalidir [6].

Texnologiyanin inkisafi pilotsuz ugus aparatlarinin genis istifadasi vo yeni torpaq idaroetms
metodlarinin kosfi naticasinds daha otrafli raster vo vektor molumatlarina ¢ixis aldo etmays imkan
verdi. Texnologiyadaki bu iraliloyislor 3D kadastr molumatlarina olan tolobati 6domak istigamatinda
do iraliloyir. 3D kadastr vasitosila istifadacilora bu molumatlar1 cografi informasiya sistemi (CIS) osasl
program tominati ilo tomin etmok lazimdir ki, amlakin biitiin detallarini, o ctimlodon fasad, eni,
hiindiirliiyti, yeri, yamacin vaziyyati vo hatta memarliq layihalorini gors bilsinlor. 3D kadastr va sohar
modellori {iglin ADRX torofindon basladi. Baslanmis pilot regional layiho qisa middstdo
tamamlanmali vo 6lko daxilinds yaradilacaq sohorlorin 3D modellari tamamlanmali vo bu modellordan
oldo edilocok molumatlar on son versiyada istifadagilora togqdim edilmolidir [7,8]. ADRX-nin
molumatlarin toplanmasi va doagiqlosdirilmasi islarindon alds etdiyi molumatlarin kompiiter vo
Informasiya texnologiyalari ila birlosdirildiyi vo MEGSIS vo TKMS sistemlori vasitosi ilo otiiriildiiyii
Vo bu sistemlorin ¢ox magsadli istifads ti¢iin yenidon istifads edilo bilacayi béylik bir ingilab olsa da
(dayar, 3D, memarliq layihasi, rayonlasdirma voziyyati, yamac, cari peyk, tomiz m2 ...va s.) toplamaq
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ticiin vo ya alinan malumatlar sistems inteqrasiya olunmali, molumatlarin keyfiyyati yaxsilagdirilmali,
darhal yenilana va vahid bir sistem vasitasilo togdim edilo bilor. Kadastrin asasini togkil edon mokan
molumat sistemi tizorinds islomak ¢atin bir is olsa da, yaxsi isloyan mokan malumat sistemi bir ¢ox
sahads bir ¢ox tapsiriq vo omaliyyatlari asanlasdiracaqdir. Xiisusilo, 3D molumatlar1 ilo birlikds
yaradilacaq yeni sistemin dasinmaz omlak, insaat, kond tosorriifati, sohorsalma, modongilik vo
tohliikasizlik kimi bir ¢cox sektora fayda veracayi goriiniir. Qiymotlondirmo hesabatlarini hazirlamaq
ticlin hans1 molumatlarin hansi formatda lazim oldugunu on yaxs1 bilan insanlar giymatlondirms isi ilo
moasgul olan vo bu mévzuda bakalavr, magistr vo ya doktorluq doracasi alan miitoxassislor olacaqdir.
Belalikla, doyar asasli malumatlarin yaradilmasi vo yenilonmosi dasinmaz amlak miitoxassislori tigiin
vacib bir vozifodir. Daginmaz omlakin qiymatlondirilmasi tizro bakalavr, magistr vo ya doktorlug
doracasi almis insanlarin hom planlasdirma marhslasinds, ham do aparilan todgiqatlarin sistemli
memarligimin yaradilmasi va tatbiqi morholasinds istirak etmalori zoruri hesab olunur. Eyni zamanda,
kadastr molumatlarinin toyinati iizra paylagilmasini tomin etmok ¢ox vacibdir. Coxmoqsadli va ixtisasli
molumat sistemino kegid zamani doyar konsepsiyasinin inteqrasiyast vo kadastr molumatlarinin
keyfiyyatini oshomiyyatli doracads yaxsilagdiracaq aydin sokilds ifads edilmalidir.

Natica. Kadastr malumatlarinin reyestr molumatlari vo digor miiassisa toskilatlarin molumatlari
ilo birlogdirilocayi va li¢ olgiilii kadastr malumatlarinin ganuni, texniki vo institusional problemlor
olmadan sistemo daxil edilocayi ¢ox magsadli bir malumat sistemi yaradilacaqdir. Miixtalif soxslor vo
qgurumlar torafindon alinan omlak giymatlondiricilorinin hesabatlari, mohkomalords va icra idarslorinds
alinan ekspert hesabatlari, vahid va ya kiitlovi giymatlondirma ti¢iin hazirlanmis hesabatlar vo miiayyan
bir sistemds manimsamas Xarclarinin toplanmasi va tohlili yolu ilo amlak doayari malumat infrastrukturu
yaradila bilor vo doyar Xoritolori hazirlana bilor. Monast molumat morkozdon toplanacaq
molumatlardan slds edilocok normal molumatlardan istifado etmoklo; substrat bir ¢ox ictimai maraq
omoaliyyatlari tigiin, ilk névbada vergi, giymatlondirmoa va doyar asasl rayonlagdirma magsadlori ti¢iin
yaradila bilor. Daginmaz amlak doyari malumat morkazlorinin yaradilmasi vo doyor xaritalosdirilmasi
proseslori todricon vo uzun miiddstli oamoliyyatlar kimi goriinso do, molumatlarin yenilonmasi vo
miibadilasi prosesinin inkisaf vo omlak idaroetma sobolorindo bakalavr vo magistr proqramlarini
bitirmis miitoxassislorin istiraki ilo keyfiyyatli malumatlarin tez bir zamanda aldo edilmasi yolu ilo
miimkiin gadar pesokar sokildo hoyata kegirilocayi agiq sokilda bildirilmalidir. Gostarilon is¢i qrupuna
dasinmaz omlakin giymatlondirilmasinin biitiin metodlarinda kadastr statusu qiymatlondiricilor ti¢iin
vacib amil hesab olunurdu. Yaradilacaq sistem vasitasilo daginmaz omlakin kadastr statusuna daxil
olmaq, dasinmaz amlakin cari vaziyyatini biitovliikdo ona olan hiiquq vo vergilorls birlikdo gérmok,
dasinmaz omlakin arxiv sonadloring daxil olmagq, hiiquglarin reyestri sohifosino vo rosmi sonadloro
daxil olmagq, peyk fotosokillari, kiigo manzaralari, cari xaritalor ilo dasinmaz omlaka daxil olmagq tigiin
on praktik, on ucuz, tohliikesiz vo qisa yoldur. Ust-iisto diison vaziyystdo giymatlondirmok va bu
molumatlarla omlakin doyari, banklarinin doyari vo banklarmin xoritolorini yaratmaq imkani, bu,
ictimai maraq layihalorinds sosial odalsti tomin etmak {igiin vacibdir (mosalon, miisadirs, toplama,
rayonlagdirma planlasdirmasi, doyar asasli rayonlasdirma praktikasi, dasinmaz omlak vergisi vo doayar
artiminin Glgtilmasi) bu, sosial adalsti tomin etmok {igiin vacibdir.
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HiDROTEXNIiKi QURGULARIN TOHLUKOSIZLiK MEYARLARININ
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Xiilasa. Hidrotexniki qurgular tabii su ehtiyatlarindan miixtalif magsadlor iigiin istifads edilon, suyun
zorarli vo dagidic tosirini aradan qaldirmaq ti¢iin totbiq edilon miirokkab miithondisi vasitslordir. Su
obyektlori {izorinds va onlardan konarda insa edilon hidrotexniki qurgular straf miihiti suyun zarorli
tasirindon qorumagq ti¢iin istifads edilsalor do onlarin miihafizasi diizgiin toskil edilmadikds daha ciddi
fosadlarin - subasma vo dagidici dagqinlarin bag vermasine zomin yaranir. Tobii su obyektlori - caylar,
gollar, doniz va s. otraf miihitin ayrilmaz bir elementi olmaqla shamiyyatine va istifads sahalorins géroa
tobii sorvotlor igorisinde xiisusi yerlorden birini tutur. Insanlarm, istehsalm vo biitiin tosorriifat
sahalarinin suya olan tolobati tabii su obyektlori, yani yeriistii va yeralti su monbalori hesabina 6danilir.
Acar sozlar: Hidrotexniki qurgular, tohliikasizlik meyari, dayaniqliq, su anbarlari, fovgolads hallar

DETERMINATION OF SAFETY CRITERIA OF HYDROTECHNICAL INSTALLATIONS

Gudratzada Shafag Vagif- assistant, department of Geomatics, AzZUAC,
shefeq.qudretzade@mail.ru
Ismayilov Alishir Ismail- senior lecturer, department of Geomatics, AzZUAC, alishir5701@mail.ru
Danziyev Ramal Mirzahasan- senior lecturer, department of Geomatics, AzZUAC,
ramal86_86@mail.ru

Abstract. Hydrotechnical devices are complex engineering tools that use natural water resources for
various purposes and are applied to eliminate the harmful and destructive effects of water. Although
the hydrotechnical facilities built on and outside water bodies are used to protect the environment from
the harmful effects of water, if their protection is not properly organized, the groundwork for the
occurrence of more serious consequences - submergence and destructive floods is created. Natural
water bodies - rivers, lakes, sea, etc. Being an integral element of the environment, it occupies one of
the special places among natural resources due to its importance and areas of use. The water demand
of people, production and all economic sectors is met at the expense of natural water bodies, that is,
surface and underground water sources.

Keywords: Hydrotechnical devices, safety criterion, durability, reservoirs, emergency situations.

Giris. Hidrotexniki qurgular vo onlar vasitasilo yaradilan su anbarlari Markozi Asiya 6lkalorinin
igtisadiyyat1 iiciin cox bdoyiik shomiyysto malikdir. Bunlar iqtisadi, ekoloji vo sosial baximdan
miirakkab vo masuliyyatli miihandislik obyektlori arasinda an ¢ox yayilmisdir. Eyni zamanda, tacriiba
gostorir ki, Hidrotexniki qurgularin isindaki pozuntular gézlonilmaz maddi, ekoloji va sosial ziyanla
gozalara sobob ola bilor [1]. Son illords diinyanin miixtalif 6lkolorindoki hidrotexniki qurgularda bas
veran falakatli naticalora sobab olan bdyiik qozalarin tohlili gostorir ki, onlarin bas vermasinin asas
sabablarindon biri insan amilidir, kifayst godor hazirlanmamis istismar xidmatlori fovgalads hallar
lokallasdira bilmadikda. Qazalarin vo alagadar fovgoalads hallarin taxminon 50% - i istismar isgilarinin
asag1 ixtisas dorocasi, isin diizgiin toskil edilmoamoasi, Dizayn, Tikinti vo istismar zamani1 Hidrotexniki
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qurgularin tohliikasizlik norma vo gaydalarinin pozulmasi, habels onlarin tohliikasizliyina somarasiz
nazarotin noticasidir.

Hidrotexniki qurgularin (HTQ) toahliikasizlik meyarlar1 - HTQ tohliikasizliyina dovlot
nozarstini hoyata kegiron icra hakimiyyati orqanlart torsfindon miioyyon edilmis qaydada tasdiq
edilmis hidravlik qurgularin voziyystinin vo onlarin istismar soraitinin icazo verilon goza risk
saviyyasina uygun komiyyat va keyfiyyat gostaricilarinin maksimum dayarlori. HTQ "K1" vo "K2"
Vaziyyatinin meyarlari asagidaki kimidir:

- K1-diagnostik gostaricilorin dayarlarinin ilk (xebordarliq) saviyyasi, buna ¢atdigda HTQ va onun
osaslarinin dayanigligi, mexaniki vo filtrasiya giicii, hom¢inin su vo su 6tiiriicii qurgularin 6tlirmo
gabiliyyati halo do normal is soraitine uygundur;

- K2-diagnostik gostaricilorin doyarlorinin ikinci (marjinal) soviyyesi, artiq olduqda, dizayn
rejimlarindo HTQ -nin istismar1 qagilmazdir.

Hidrotexniki qurgularin tohliikasizliyinin hiiquqi tonzimlonmasinin tomin edildiyi oksar 6lkalordo
hidrotexniki qurgunun sahibi vo ya istismar edon toskilat asagidakilara borcludur:

-hidrotexniki qurgular ti¢iin tohliikesizlik meyarlarinin hazirlanmasini vo vaxtinda dogiglosdirilmasini
tomin etmoak;

- hidrotexniki sistemin vaziyystinin monitoringi sistemlorini isloyib hazirlamagq;

-hidrotexniki qurgular T{giin tohliikesizlik meyarlarii hazirlamaq (tomizlomok) vo asagidaki
morhalolorda onlar1 Nozarot Orqaninin tasdigine toqdim etmok: HTQ-nin istismara verilmasi
marhalosinds;

- HTQ amaliyyat marhalasinds;

- HTQ-nin istismara verilmasi moarhalasinds;

- GTQ amaliyyat marhalasinds;

- GTQ-1n qorunmasi vo logvi zamani;

- tohliikosizlik meyarlarinin miioyyan edilmasi vo tosdiq edilmosi zamani qiivvads olan normativ
hiiquqi aktlar doyisdirildikdo;

- HTQ-1n vaziyyati va istismar sortlori doyisdikdo, bu da istismar vaziyyatinin doyismosina sabab olur.

Quruluslarin vaziyyati dizayn vo normativ tohliikasizlik talablorino cavab verirss, 0 zaman
normal iglomays uygundur; burada vurgulamaq lazimdir ki, agor struktur dizayn molumatlarina cavab
verirsa, bu, halo tam etibarliligini géstormir, ¢iinki dizayn standartlar1 zamanla dayisir. Vo 20 il avval
standartlara cavab veron struktur artiq kifayot godor etibarli olmaya bilor, mosalon, seysmik aktiv
orazilords hesablanmis intensivlik tez-tez artir. KShno standartlara uygun dizayn edilmis vo tikilmis
bir qurulus yeni standartlara uygun olaraq davamli olmaya bilor.

Hesabin artmas1t HTQ-1n dayanigligini artirmagq tigiin yenidon qurulmasini talob edo bilor.

HTQ tahliikasizlik meyarlari. Hidrotexniki qurgularin tohliikssizliyi sahasinds normativ
aktlara uygun olarag, obyektin sahibi vo istismar edon toskilat ‘“hidrotexniki qurgularin
tohliikasizliyinin azalmasinin sabablorini sistemli sokilda tohlil etmays, vaxtinda tadbirlor hazirlayib
hoyata kec¢irmaya borcludurlar. Habels hidrotexniki qurgularin texniki cohatdon diizgiin vaziyyatini va
tohliikasizliyini tomin etmoali, hidrotexniki qurgularin qozalarinin qarsisi alinmalidir."”

Hidrotexniki qurgular iigiin asagidaki amoaliyyat vaziyyatlarini farglandirmak lazimdir:

- normal;
- potensial tahliikali;
- tocili yardim.

Ogar HTQ normativ talablora cavab vermirss, onda strukturun potensial tohliikali vaziyyati var
demokdir, yani meyar 1 (K1) vo ya fovgolado haldan avval - meyar 2 (K2) mévcuddur. Potensial
tohliikali vaziyyat, struktur sahibinin va nazarat organlarinin dorhal miidaxilasini talab edir, omoliyyat
iscgilori dorhal HTQ-in vaziyyati barodo molumat verir. Eyni zamanda, strukturun bu voziyyati
strukturun dorhal vo ya nisboton siiratli mohvino sobob olmur. Istismarda olan obyektin vo onun
tohliikasizliyinin operativ giymatlondirilmasi, dlglilmiis vo ya hesablanmis komiyyat vo keyfiyyot
diagnostik gostaricilori onlarin K1 vo K2 meyar dayarlori ilo, habelo diagnostik gostaricilarin
doyisdirilmasi prognozlasdirilan intervalla miiqayiso etmoklo aparilmalidir.
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K1 vo K2 meyarlarinin kamiyyat doyarlori miivafiq olaraq yiiklarin asas vo xiisusi birlogsmasi
altinda strukturun reaksiyalarinin qiymatlondirilmasi asasinda miisyyon edilir. Yiiklorin torkibi, onlarin
birlosmasi va onlarin miioyyan edilmasi tisulu normativ sonadlar va layihs ilo miioyyan edilmali va
sonra normativ sonadlorin toloblorindoki doyisikliklor nazoro alinmagqla istismar maorhalasinda
dogiqlosdirilmalidir. Quruluslarin tohliikesizlik meyarmin K1 voziyystino ke¢masinin saboblori.
Qurulusun K1 tohliikasizlik vaziyyatine kegmasinin sobablari ¢ox miixtalifdir.

Drenajin sakitlogsmasi va naticads enms ayrisinin dizayninin maksimum moévqgeyindon 10-20 sm
yuxari qalxmasi, asag1 enisin dayaniqliginin azalmasina, sizma axininin artmasina va S. sabab olur. Bu
vaziyyat potensial tohliikolidir vo miioyyan todbirlor talob edir. instrumental miisahidalors alavs olarag,
keyfiyyatli diaqnostik gostaricilorin (K1 vo K2) verildiyi vizual miisahidalor do vacibdir. HTQ
vaziyyatinin keyfiyyatli giymotlondirilmasi bir miitoXassis va ya miitoXassislor grupu tarafindan verilir.
Bunun tigiin ¢okiintii vo yerdoyismolorin xarici tozahiirlari, beton vo ya metal elementlarin korroziyasi,
materiallarin aginmasi vo qocalmasi, itkilorde sizma, siirtinmo Vo ya galereyaya sizma yerindo inco
donali torpagin ¢ixmasi va digar pozuntular giymatlondirilir. Qurulusun potensial tohliikali (K1)
vaziyyatinin gozadan avval (K2) va hatta goza vaziyyatina kegmo ehtimali giymatlondirilir [5].

Meyar gostaricilorinin - miiayyanlasdirilmasi metodlari. Hidrotexniki qurgularin
tohliikasizliyi.  Hidrotexniki  qurgularin  tohliikesizlik  meyarlarmin  miisyyanlosdirilmasi
metodologiyasi biitiin siniflorin Su obyektlorinin dizayninda, tikintisindo, istismara verilmasinds va
istismarinda istifads ti¢iin mocburidir vo asagidakilardan ibaratdir (cadval 4).

Cadval 4. K1 va K2 meyar dayarlorinin Hidrotexniki qurgularin voziyyatinin gostaricilori
kimi miioyyanlosdirilmasi tisullari [5]

HTQ gostaricilarinin K1 vo K2 meyar doayarlarini

Ne Gostaricinin ad1 toyin etmak {igiin tovsiyo olunan hesablama vo

todqiqat metodlari
Torpaq quruluslarinin va sahil Analitik metodlar (tozyiq va tozyigsiz filtrasiyanin

1 | qovsaglarinin gévdasinds filtrasiya oyranilmasi metodu, fragmentlor metodu) oyun —
aximinin depressiya Sothinin isaralori. | piezometrik tozyiglorin meyar doyorlarini,
Quruluslarin govdasinda, bazasinda vo | filtrasiya Xarclorini miisyysnlosdirmok.

2 | sahil qovsaqlarinda piezometrik Ragomsal metodlar, ECD metodu-filtrasiya
tozyiglor. rejiminin asas gostaricilorinin meyar dayarlorini
Quruluslarin, bazanin vs sahil mioyyoanlosdirmak tigiin (saviyyslor,piezometrik

3 | qovsaglarinin gévdasindoki tozyiq tozyiqglor, filtrasiya xorclori). Omoliyyat
gradiyentlori. moarhalasinds K1 va K2-nin meyar dayarlori

) . yoxlama hesablamalari, o ciimlodon

4 Qquuluglarm gbvdasindo, bazasmda Vo prognozlasdirict statistik modellarin istifadasine

sahil qovsaqlarinda filtrasiya xarclori. asason dogiglosdirilir.

Hoddindon artiqg mosama tozyiqi vo . Su kegirmoyan e.lem?ntlerm Torpaq

. vlivi materiallarindan kpnsohdamyam nozors alinmaqla,
5 gnun mFensw y . yeralti materiallardan vo onlarin struktur
ondlarin suya davamli elementlarinda | tlarindan bandlarin garainlik vazivvatinin
yeralt1 materiallarin dagilmasi. elementlarindan bandarin garg dzlyys
hesablanmasi.

Hidravlik qurgularin vo onlarin Beto n hidravlik qurgularin vo torpag

6 | asaslarinin saquli horokatlori materiallarindan hazirlanan strukturlarin giicliniin
(yagintilari) Vo dayanigliginin deterministik hesablamalari
Hidravlik qurgularin vo onlarin ifiqi | (davamli mexanika vo mexanikanin adadi

7 | horokatlori metodlari, elastiklik, plastiklik, slirliinmo
asaslar. nazariyyalori). ©moliyyat marhalasinds HTQ
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Quruluslarin gévdasindaki va onlarin

Vaziyyatinin gostaricilarinin meyar doyoarlori Saha

8 | osaslarindaki garginliklor, tomas miisahidalorinin malumatlari asasinda
gorginliklori. kalibrlonmis deterministik riyazi modellar, habels
Beton va xarakterik hissalorin prognoz asasinda kalibrlonmis yoxlama

9 | firlanma agilar hesablamalari ilo miiayyon edilir statistik
34 domir/beton konstruksiyalar. (reqressiya) modellar.

TK (tikinti kodlar1) torafindan tonzimlonan
mithondislik metodlar1 (mshdud vaziyyatlarin
ikinci grupu). Gargin deformasiya olunmus
Catlarin vo bloklararasi tikislorin voziyyatin (SDV) hesablanma_s1 tigiin odadi

10 acilmast metodlar catlar ama_la galmasi Vo ag:lln_laSL N
Omoaliyyat marhalasinds, HTQ-nin vaziyyatini
izlomak {iglin layiha marhalasinds miioyyan
edilmis gostoricilorin meyar doyarlarindan istifado
olunur
Plotin sisteminin ©DV hesablanmasi-alags ilo
dikisin ac¢ilmasi nazaro alinmagqla elastiklik
nozariyyasi metodlari ila asas, torif beton bondin

. . strukturun vo bazanin mohkomliyini tomin etmok
11 Beton bondin qaya bazast ilo tomas artindon gaya bazasi ilo tomasi boyunca catlaqin
boyunca ¢atlaqin yayilma darinliyi. 3 qay . asl boyunca catiaq
yayilmasinin maksimum darinliyi.
Omoaliyyat marholasindoa-prognozlasdirici riyazi
modellorin istifadasi (yaxinlasma, reqressiya
modeli).
Acarlarin méhkomliyini qorumagq sortindon bir-
Beton vo domir-beton birina nisboton seams boyunca bélmalorin icazo
12 | konstruksiyalarin birlogsmalori boyunca verilon qarsiliglt yerdoyigsmasinin tayini.
bolmoalarin qarsiliglt yerdayismasi. Omoliyyat marhalasinds — statistik modellordan
istifado
Barajlarin termo-garginlik vaziyyatinin
Qurulusun govdasinds va bazanin hesablanmasi vo onlarin asaslar1 adadi metodlarla.
13 tomas zonasinda temperatur vo
temperatur qradiyenti (simal iqlim Omoaliyyat morhoalasinda gostaricinin meyar
zonasinda qurulan strukturlar ii¢iin) doyorlari otraf miihitin haqiqi temperatur rejimi
nozars alinmagqla hesablama ilo miioyyan edilir.
Qrunt govdasinda stiziilan suyun Istilik kegiriciliyi nazariyyasinin adadi metodlari.
14 | temperaturu Omoliyyat morhoalasinda-istifada
tikililor. statistik modellar.
Eroziya dorinliyinin toyini-empirik asililiglarin
hesablanmasi (icazoa verilon seyreltilmoyon axin
stirati sartindan) va xiisusi axin siirati Vo ya
Cixis kanaliim dibinin eroziya hidravlik model tizorinds aparilan todqigatlar
15 dorinliyi risbermanin altindadir asasinda.

' Omoliyyat morhoalasinds risbermanin altindaki
drenaj kanalinin dibinin eroziya darinliyinin
meyar doyarlori layiha marhalasinds miiayyan
edilmis doyarlora barabor gobul edilir.

Torpaq materiallarindan band Miixtalif dastok sortlori tiglin torpaq
16 | yamaclarinin barkidilmasi plitalorinin | materiallarindan band yamaclarmin barkidilmasi

tomas zonasinin xatti 6l¢iisii vo sahasi.

plitalarinin giiciiniin hesablanmasi.
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Bazanin seysmik salinimlarinin
17 | parametrlori vo
strukturlarin dinamik reaksiyasi.

Seysmik miigavimatin dinamik nozariyyasinin
odadi metodlar: ilo hesablanmasi.

Odobiyyata [2, 3] asasan, hidrotexniki qurgular yiiklorin asas va xiisusi birlogsmalorinin tasirino
hesablanmalidir. Kombinasiyalara daimi vo miivaqgoeti (uzunmiiddstli vo qisamiiddstli) yiiklor vo
tosirlor daxildir. Onlarin imumi siyahis1 25 miixtolif név yiik va tosirdon ibaratdir ki, onlardan 16-s1
osas, 9-u iso xiisusidir. Yiiklor vo tosirlor hidrotexniki qurgularin méhkamliyine vo dayanigligina
(dasima qabiliyysting), govds Vo osasin qruntlarinin filtrasiya giictine, hidrotexniki qurgularin va
onlarin osaslarinin deformasiyasina tasir gostarir. Bundan slava, suétiiriici borularin vo kanallarin
geyri-kafi tutumu vs ya su iifiiqiiniin tistiindoki hidrotexniki qurgularin zirvasinin Kifayat godor chtiyati
olmamasi sobabindon su bandlordan dasdiqda hidrotexniki qurgular zadslons va ya mohv edils bilorlar.
Hidrotexniki qurgularin vo onlarin biindvrasinin dastyict gabiliyyatinin dizayn asaslandirilmasi haddi
voziyyatlorin garsisin1 almag iigiin sorait tamin etmoklo hayata kegirilmolidir. Umumilosdirilmis xarici
qivvadon (F) sortlor, deformasiyalar vo digor gostoricilor HTQ (R) timumilagdirilmis dasima
gabiliyystinin doyarlorindon ¢ox olmamalidir, yani (1) tonliyi ilo ifads edilon borabarsizlik homiso
miisahida edilmoalidir.

Y XVn XF <R 1)
Hansiki:
Y, Yn - mivafiq olaraq yiiklarin va etibarliligin birlosmasi amsallari.
(1) barabarsizliyi (2) va (3) tonliklorina gevrils bilar:

R
ken=)/kx)/nSF (2)

S=R—YrXV¥a XF, 3
Hansiki:
k., - ehtiyat nisbati,
S - "giic" ehtiyati.
Tikinti kodlarinda iki moahdudlasdirici voziyyat verilir:
-HTQ-1n istismar {igiin tam yararsizlig1 (1-ci qrup sortlor);
-HTQ-1n normal istifadoys yararsizligi (2-ci qrup sortlor).

Tikinti kodlarinda nazordo tutulmus yiiklor va tasirlor {igiin hidravlik qurgularin osas dizayn
miiddoealar1 onlarin tohliikasizliyinin tomin edilmasi toloblorino uygun golmir, bu da hidrotexniki
qurgularin istismar vaziyyatinin néviinii vo onun meyarlarini (K1 vo K2) miiayyan etmayi ¢atinlogdirir.

1-ci grupun mohdudlasdirict vaziyyatlori ii¢lin hidravlik qurgulart hesablayarkon etibarliliq
omsal1 hidravlik qurgularin sinfindon asil1 olaraq 1,1 - 1,25 arasinda doyisir, asas yliklor {i¢iin (normal
islomo zamani) hesablanarkon yiik birlosma omsali 36-a barabor alinir. 1,0, tikinti dvrii ti¢lin normal
isloma zamani - 0,95, yiiklarin xiisusi birlosmasi ii¢iin - 0,90 araliginda doyisir.

2-Ci grupun mohdudlasdiric1 vaziyyatlari tigtin HTS hesablanarkon, strukturun sinifindon va
yiiklorin birlosmasindon asili olmayaraq omsallarin yy, y,, birina barabar oldugu gabul edilir. Bu grupa
asagidakilar daxildir: yerli mohkomliys goro biindvralorin hesablamalari, yerdoyismalorin vo
deformasiyalarin mohdudlasdirilmasi ii¢iin hesablamalar, tikinti birlogsmalorinin vo gatlarinin amolo
golmasi vo agilmasi, yerli filtrasiya giicliniin pozulmasinin hesablamalar1 vo ya 1-ci grupun mohdud
vaziyyatlari tiglin hesablanmayan struktur elementlorinin pozulmasi hesablamalari. 2-ci qrupun haddi
vaziyyatlori li¢iin hesablamalar apararkon, biindvra qruntlarinin va tikinti materiallarinin méhkamlik
gostaricilorinin standart doyarlorindon istifads olunur (gostaricilorin hesablanmig qiymatlarinin oldugu
1-ci qrup igiin hesablamalardan fargli olaraq).Bununla slagadar olarag, K1 dayarlori homiso K2
dayarlorindon daha boyiik olacaqdir, bu, hidravlik qurgularin tohliikasizliyini qiymatlondirmak iigiin
montigsiz va gabuledilmazdir.
2-Ci haddi vaziyyat - normal isloma tigiin yararsizliq "tikinti tomali" sisteminin imumi méhkamliyi va
dayanigliginin hesablamalarina aid edilmir.

75



Elmi asarlor, Insaat Scientific works, Construction 2024, N1

1-ci haddi vaziyyat ti¢iin - konstruksiyalarin, onlarin strukturlarinin vo asaslarinin istismara tam
yararsizligl, yiiklorin vo tasirlorin osas birlosmosi tiglin yiik birlosmo omsali y; normal miiddsto
uzadilir. Yikiin birlosmasi faktorunun bels ikili moagsadi tohliikesizlik meyarlarinin miiayyan
edilmasini va strukturun vaziyyatini giymatlondirmayi ¢atinlosdirir. Sual yaranir: HTS, yiiklorin asas
birlosmasinin (1) tesiri altinda, potensial tohliikali vaziyystdon yan kegorok, avtomatik olaraq
fovgolada vaziyyats kega bilormi? Istismar dovriinda strukturun vaziyyatini neca tayin etmok olar?
Tikinti kodlarinin bels bir talabi, homiso asaslandirilmayan uzaqdan avtomatlasdirilmis idaraetms ilo
nozarot vo Olgli avadanliginin quragdirilmasini moacburi tomin etmok ehtiyacina sobob olur.
Hidrotexnini qurgularin tohliikesizlik meyarlarinin doyari yalmiz tolob olunan hacmds ¢4l
miisahidalorinin naticalari alds edildikdan sonra tayin edilir.

1-ci haddi vaziyyatin yiiklorinin bir hissasi olaraq, normal islomo dévri {igiin yiiklorin vo
horokatlarin asas birlogsmasi tigiin yiik birlosmoa amsalinin paylanmasina istinad istisna edilmalidir.
Tikinti kodlar1 torafindon noazords tutulmus birlosmo omsallar1 yalniz 1-ci haddi voziyyato godor
uzadilmali va 2-Ci haddi vaziyyat ticlin omsallarin digor doyarlori alinmalidir [7].

Normal is soraitino uygunlugu tiglin "konstruksiya-baza" sisteminin dasima qabiliyyatini
giymatlondirarkan, hesablamalar1 1-ci qrupun haddi voziyyatlori ilo eyni sokildo aparmaq tovsiya
olunur, lakin yiikiin dayarlori kombinasiya omsali yiiklorin asas kombinasiyasi tiglin borabar gobul
edilmalidir - 1,05, hamginin tikinti vo tomir dovrii tigiin - 1,0, hamginin yiiklorin xiisusi birlogmasi tigiin
- 0,95 (illik ehtimal1 0,01 olan zalzalolor dévra aid edilmalidir) normal amoliyyat). Bu yanagma artiq
layiholarin islonib hazirlanmasi zamani1 hom hidrotexniki qurgularin fovgolads hala godorki vaziyyati
(K2), ham do potensial tohlitka (K1) ii¢iin tohliikesizlik meyarlarinin tayin edilmasina asasli sokildoa
yanagmaga imkan veracokdir. Hor hansi hidrotexniki qurgularin ilk tosdigindon ovval tohliikasizlik
meyarlar1 ti¢ formalasma moarholasindon kegmalidir.

Birinci marhala otrafli dizayndir (isci tosvirlor). Bu morhalodo hesablamalar osasinda nozarot
edilon gostoricilorin siyahist miioyyon edilir. Bundan olavs, idaroetms vasitolori (nozarst vo dlgi
avadanligi) secilir, cihazlarin qurasdirilmasi yerlori miioyyon edilir, gdstoricilorin icazo verilon
maksimum dayarlari (icazs verilon maksimum doyarlor) miioyyonlosdirilir.

fkinci marhals HTQ-n tikintisidir. Bu miiddat arzinds osasin icra geoloji sonadlori tortib edilir,
nazarat bolmolorinin say1 vo yeri, nozarst vo 6l¢ii avadanhigmin torkibi vo yerlosdirilmasi, GTS-nin
alindig1 osas qruntlarin vo tikinti materiallarinin faktiki fiziki-mexaniki vo filtrasiya xiisusiyyatlori
miioyyan edilir. Hidrotexniki qurgunun gévdasinin osas qruntlari vo tikinti materiallart haqqinda yeni
molumatlar alindigdan sonra hidrotexniki qurgunun moéhkomliyi vo dayanigliginin, hidrotexniki
qurgunun vo onlarin asasinin deformasiyalarinin (oturmasinin) hesablamalar1 tokrarlanir.

Uciincii marhalo HTQ-n miivoqgeti vo daimi faaliyyatinin birinci besillik dovriidiir. Bu
morhaloda ¢61 miisahidalorinin naticalorindon vo sudtiiriictilorin  faktiki 6tiirma qabiliyyatinin
giymatlondirilmoasindan istifads edarok, nazarst edilon gostaricilor vo onlara tosir edon amillor arasinda
statistik asililiglar miioyyon edilir, diagnostik gostaricilorin siyahisi formalasdirilir, gostaricilorin Kriter
giymatlari miioyyon edilir, sonra hidrotexniki qurgularin tohliikosizlik boyannamasina daxil edilir vo
miioyyon edilmis qaydada tosdiq edilir. Niimuna olaraq, 5 nomrali alavodos tohliikesizlik meyarlari vo
torpaq boandindan, bandin altindan ¢okilmis boru ila sudtiiriiciidon ibarat su elektrik kompleksi {igiin
fovgolads hallarin tosnifati.

K1 vo K2 tohliikasizlik meyarlar1 sonraki istismar dovriinds bu sokilds islonib hazirlanmis va
tosdiglonmis saho miisahidesi molumatlarinin toplanmasi vo statistik asililiglarin tanzimlonmoasi
naticasinda har 5 ildon bir dogiqglosdirilir.

Natica. Uzun miiddat istismarda olan va layihs ti¢iin texniki sanadlari vo sonadlori itirmis
hidrotexniki qurgular ii¢lin tohliikkesizlik meyarlarii miioyyan etmok {igiin bir sira tadgigatlar
aparilmalidir. Konstruksiyalari timumi cizgilarini tartib etmak tigiin 6lgma Vo topoqrafik islari yerina
yetirmok, betonun méhkoamliyini vo armaturun planini tayin etmok moagsadi ilo beton konstruksiyalarin
ultrases smaqdan kegirilmasi moagsadouygundur. Sorgularin vo tadqiqatlarin naticalarindan istifads
edorak, hesablamalarin tam spektrini tokrarlamag, idars olunan gostaricilori segmak va onlarin icazo
verilon maksimum dayarlari tayin etmok lazimdir.
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ISTEHSAL SONAYOSINDO S9S-KUY CIRKLONMOSININ QiYMOTLONDIRILMOSI VO
TOHLILI

Xursudov Ilgar Viigar oglu— bas miiollim, Senaye miihandisliyi kafedras1, Baki Miihondislik
Universiteti, ixursudov@beu.edu.az

Xiilasa. Istehsal sonayesindo sas-kiiy cirklonmasi bdyiimo tohliikasi olaraq dziinii gostorir va iscilor
iclin esitmo itkisi vo saglamliq problem riskini artirir. Maqals, tohliikasiz is soraitinoe asaslanaraq
hoddindan artiq sas-kiiy saviyyalarina moruz qalan is¢ilorin maksimum is saatlarini hesablamaga nail
olmaq mogsadi dasiyir. Todgiqatlar, kritik sobolordo galisan isgilorin hoaddindon artiq sas-kiiy
soviyyalarino uzun miiddot maruz galma sobobindon esitmo itkisi riskinin daha yiiksok oldugunu
gostorir. Is yeri sos-kily ¢irklonmasini azaltmaq iiciin isogdtiironlor sas-kiiyii azaltmaq, moruz galma
middatini mohdudlasdirmagq, névbali is rejimlari tatbigq etmak va fordi goruyucu vasitalor tomin etmali,
iscilora tohlitkalordon qorumaq tigiin tolim vermoalidirlor. Tadqiqat is yerindo Sas-kiiy saviyyalarinin
monitoringini va haddindan artiq sas-kiiy saviyyalarinin mohdudlasdirilmasi {igiin nozarat tadbirlarinin
vacib oldugunu vurgulayir. Is yeri sos-kiiy cirklonmasinin azaldilmasi iigiin isgdranlar, isogétiiranlor
Vo isgilar birgs ¢alismalidir va bu, is¢i saglamligini vo moahsuldarligini yaxsilasdirmaq tigiin effektiv
strategiyalar vo nozaratlor totbiq etmok imkani verir.

Agar sozlar: Sas-kiiy ¢irklanmasi, sas-kiiy tohliikalorinin giymatlondirilmasi, istehsal sonayesi

ASSESSMENT AND ANALYSIS OF NOISE POLLUTION IN THE MANUFACTURING
INDUSTRY

Khurshudov llgar Vugar- senior lecturer, department of Industrial Engineering, Baku Engineering
University, ixursudov@beu.edu.az

Abstract. In the manufacturing industry, noise pollution is a growing threat and increases the risk of
hearing loss and health problems for workers. The article aims to calculate the maximum working
hours of workers exposed to excessive noise levels based on safe working conditions. Research shows
that workers in critical departments are at a higher risk of hearing loss due to prolonged exposure to
extreme noise levels. To reduce workplace noise pollution, employers should reduce noise, limit
exposure time, implement shift work patterns and provide personal protective equipment, and train
workers to protect against hazards. The study highlights the importance of monitoring workplace noise
levels and control measures to limit excessive noise levels. Employers, employers and employees must
work together to reduce workplace noise pollution, enabling effective strategies and controls to be
implemented to improve worker health and productivity.

Keywords: Noise pollution, evaluation of noise hazards, manufacturing industry

Giris. Arzuolunmaz va ya xosagalmaz saslor imumiyyatlo sas-kily olaraq ifads edilir vo onun
otraf miihito tosiri uzun miiddatdir todqiqatcilar arasinda miizakiro movzusudur. Yaponiya, Boyiik
Britaniya vo ABS kimi inkisaf etmis 6lkalor ganunvericilik tatbiq etmoklos bu problemi hall etmok {igiin
addimlar atmiglar. Masalon, 1972-ci ildo Yaponiya “©Omaoyin miihafizasi vo tohliikesizliyi haqqinda”
ganun kimi taninan qanunu, Bdyiik Britaniya iso 1974-ci ildo, ABS iso 1970-ci ildo ©mayin
Miihafizosi vo Tohliikosizliyi Administrasiyasini totbiq etmisdir. Isve¢ vo Norvecds do oxsar ganun
adli Daxili Nozarat Nizamnamasi quruldu. 1994-cii ilds Birlogmis Statlarda Omayin Tohliikasizliyi va
Saglamligi Idarosi (OSHA) daha genis isci dairasini ohato etmok va is yerindoki yeni tohliikolori aradan
qaldirmagq ti¢iin hartorafli yenilomalar etdi. OSHA indi Sanaye iscilorinin 8 saat miiddotinds 90 dBA-
dan ¢ox sas-kiiya moaruz qalmamali oldugunu miioyyan edir. Bu todbirlor is¢ilorin rifahini tamin etmok
ti¢lin onlar1 haddindan artiq sas-kiitydon qorumagq ehtiyacini etiraf edir.
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Insan qulag vo sinir sisteminin sas saviyyalarini gavramaq va gebul etmak iiciin 6z hadlori var.
Sas-kiiyiin fardlors tasiri moruz qalma miiddati, sos-kiiyiin intensivliyi va Sas-kiity manbayindon uzaqliq
kimi amillordon asilidir ki, bu da rahatliga vo sinir sistemino tosir eds bilor. Sas-kiiyiin insan
saglamligina tosirlorini dord kateqoriyaya bolmak olar: fizioloji tasirlor (masalon, yiiksok gan tozyiqi,
nizamsiz traK ritmi vo xora), psixoloji tasirlor (stress vo asabiliyi ehtiva edir), performans tosirlori
(mahsuldarligin azalmasi ila naticalonan) va fiziki tasirlor (xiisusils, esitma itKisi).

Sas-kiiydan gaynaglanan esitmo itkisi, daxili qulagdaki tiik hiiceyralorinin (stereosiliya) beyns
Sos molumati Stiirmo qgabiliyyatini itirdiyi zaman meydana golon esitmo pozgunlugunun {imumi
formasidir. Bu vaziyyat, ilk ndvbads, sonaye soraitinds tohliikali sos-kiiy saviyyalarina moruz galma
ilo alagadardir [7]. Bundan slavs, Babisch vo digarlarinin fikrinca, sas-kiiys hoddindon artiq moaruz
qalma fizioloji tirok-damar tasirlorine sabob ola bilor [3]. Onlarin toklifi budur ki, yiiksok sasa gofil
moruz galma, katexolamin kimi stress hormonlarmin sarbast buraxilmasi sababindon gan tazyiginin,
tirok daracasinin va tirak ¢ixisinin artmasi ilo naticalons bilor. Tomas va digarlori 6z aragsdirmalarinda
otraf miihitdo olan sas-kiiya hoddindon artiq moruz galmanin itirok-damar sistemina tasirlarini
aragdirdilar [10].

Esitmo sistemi sas-kiiys hassasdir, bu, yalniz narahatliga sabab olmur, ham da yuxunu pozur va
idrak foaaliyyatina zaror verir. Bundan slavo, epidemioloji tadgigatlar otraf miihitin sas-kiiyliniin arterial
hipertenziya, miokard infarkti vo insult kKimi voziyystlorin daha ¢ox bas vermasi il slagsli oldugunu
slibut edir. Bu todgigatlar homginin gostorir ki, xiisusilo geca vaxti sas-kily yuxunun strukturunu poza
bilor, vegetativ oyanmalarina tasir edir, stress hormonlarinin saviyyasini artirir Vo oksidlogdirici streso
sobab olur. Bu amillar, 6z névbasinda, endotel disfunksiyasi va arterial hipertenziyaya sabob ola bilar.
Miixtolif is yerlorindo tohliikoli Sos-kiiy soviyyslorini arasdirmaq tg¢iin ¢oxsayl todgigatlar
aparilmigdir. Atmaca vo basqalari, Tiirkiyonin Sivas soharinds yerlogan beton, domir, sement vo tekstil
fabriklorindo sonaye sos-kiiyiine moruz qalmalarini xiisusi olaraq aragdirdilar [1]. Arasdirma
naticasindo molum olub ki, biitiin bu sonayelords sas-kiiy soviyyalori yiiksok hesab edilon 80 dBA-n1
kegib. 5-10 il is tocriibasi olan is¢ilorin 74%-i sos-kiiydon ohamiyyatli daracods narahat oldugunu
bildirdi vo 21 ildon gox isloyan isgilar tigiin isa bu 100%-5 yiiksaldi. Bundan olava, geyd etmok lazimdir
Ki, sas-kiiyilin on diggotalayiq tosiri onun yaratdigi narahatliq hissidir. Esitmo problemlorinin névlarini
aragdiran aragdirmalar gostordi ki, is¢ilorin 31%-i timumiyyatlo esitma itkisini bildirir, 35%-i isa sos-
kiiydon gaynaqlanan esitmo problemlari ilo bagh narahatliq vo fosadlar yasayir. Nadya vo basqalari,
kegid montoagolarinda isloyan yiiksok sas-kiiya moaruz qaldiglar bir 6donis montagasinda isloyan iscilor
arasinda pesa Sos-kiiyiine maruz galma ilo bagl arasdirma apardilar [9]. Arasdirma, an shamiyyatli
riskin avtobuslar vo qosqular kimi agir nogliyyat vasitolorinin yaratdigi sasin pik soviyyslorindan
goldiyini ortaya ¢ixardi. Hoddindan artiq sas-kiiys maruz galma onlarin sohhating, o climlodon esitmo
itkisina tosir etmoklo yanasi, iscilor ticlin ciddi narahathiq vo is ilo bagli ¢atinliklora sobab olub.
Tadgigat hamginin keg¢id mantagasinda islayan is¢ilarin gobul edilon haddi asan yiiksok sas-kiiya moaruz
qalma riski altinda olduglarini artaya ¢ixarib. Kegid moantagosinds isloyanlorin oksoriyysti 6donis
montagasindaki Sas-kiiy monbalorindon narahat olduglarimi vo bu halin onlarda qiciglanma vo
narahatliq hisslorine sabab oldugunu bildirdilar.

Bundan slavs, Voorhees va digarlorinin peso sas-kiiy tohliikalari ilo bagli arasdirmasindan alda
edilon naticalor, miixtalif ¢on otaglarinda daha asagi sas-kily soviyyalorinin raport edildiyini ortaya
goydu [11]. Bununla bels, geyds alinmis on yiiksok sas-kily soviyyasi, xiisusan doa pavilyon ¢anlori
elektrik yuyucusu ilo bitisik oldugda 83,2 dBA olmusdur. Attarchi vo digorlari, ndvbali isin vo fordi
sas-kilya moaruz qalmanin kauguk istehsali sonayesinds yiiksok tozyiq hallarina tasiri ilo bagli aragdirma
apardilar [2]. Onlarin aragdirmasi, névbali isin vo uzun miiddat Sas-kiiys maruz galmanin yiliksok
tozyigin yaranmasina qoruyucu tesir gostordiyini iroli siirdii. Bundan olave, Ismayil va digerlori,
karxana sonayesinds is¢ilor arasinda sas-kiiy soviyyasinin forgindsliyi ilo bagli bir arasdirma apardilar
[5]. Onlar vurguladilar ki, sos-kiiy bu sonayeds peso tohliikalorindan biri hesab olunur va onun
movcudlugu sas-kitydon qaynaglanan esitma itkisinin inkisafina shamiyyatli tohva verir.

Kisku va digorlorinin son arasdirmasina goro, elektrik stansiyalarinin, xiisusilo ds istilik elektrik
stansiyalarinin sas-kiiy soviyyolorini azaltmaq t¢iin ehtiyat tadbirlori vo tohliikasizlik protokollarmi
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hoyata kegirmasi tovsiya olunur [4]. Tadgiqatgilar kigik miqyash elektrik stansiyalarinda 73 yeri shato
edon 1,5 metr hiindiirlitkdo vo 1 metr masafoda 30 dagige miiddatinda sas saviyyasi 6lgan cihazlardan
istifado edorok sas-kiiyiin monitoringi apariblar. Todgigat 85 dBA-dan ¢ox Sas-kiiy saviyyasinin
idaroetms otaqlarinda, kompressor sahalorinds va ventilyator otaglarinda qeyds alindigini asgkar etdi.
Sas-kiiy is¢ilorin hayati {igiin qisa zamanda risklor yaratmasa da, tadqiqatgilar bels naticaya galiblor ki,
bu, hotta xroniki xastaliklorin agkar alamatlori olmasa bels, neyrodavranis doyisiklikloring, psixoloji
stresso Vo giindalik hoyatda timumi badbaxtlik hissino sobab ola bilor. Belolikls, elektrik
stansiyalarinda sas-kiiyiin azaldilmasi is¢ilorin rifah1 vo imumi saglamligi tiglin ¢ox vacibdir. Oyedepo
vo digarlori icma vo sonaye orazilori arasinda tohliikali sas-kiiy saviyyalarindo shamiyyatli forg
gostormayan bir arasdirma apardilar [6]. Onlarin tadqiqatlar florin metropoluna yonaldi vo 47 6lgma
ndqtasinin 34-da sos-kiiy cirkliliyinin saviyyassinin Umumdiinya Sohiyys Toskilati (UST) torafindon
miioyyan edilmis tovsiya olunan standartlart asdigini agkar etdi. Bu onu gostarir ki, sahar shamiyyatli
ekoloji sas-kiiy ¢irklonmoasi ila tizlasir, asas manbalar kimi yol naqliyyati vo Sonaye masinlart miioyyan
edilir. Ilorin sakinlorinin rifahini va hoyat keyfiyyatini qorumaq iiciin bu sos-kiiy ¢irklonmasini aradan
qaldirmaq v azaltmagq ti¢lin addimlar atmaq ¢ox vacibdir. 2015-ci ildo Anjorin va digarlori istehsal va
emal sanayelorinds sas-kiiydon qaynaqlanan esitma itkisi riskini agkarlayan bir aragdirma apardilar [8].
Todgiqat ses-kiiy yaradan masinlart miiayyan etmak va ilkin malumatlar1 yaratmaq ti¢iin ortalama sas-
kiiyiin ekvivalent soviyyasinin (LAeq) 6l¢iilmasine yonaldilib. Bes giin arzinds 30 dagigalik fasilalorla
daha hassas sos soviyyasi 6l¢on cihazdan istifado etmokls, giymotlondirilon demak olar ki, biitiin
maginlarda sas-kiiy hoddi dayarlorinin normativ meyarlari vo beynolxalq standartlar1 asdigir miisahido
edilmigdir. Todgigat homginin sorgu aparilan sonayelordo sos-kiiya nozarst todbirlorinin geyri-
adekvathigin1 vurgulayaragq, is¢ilorin esitmo saglamligini qorumagq tigtin tokmillasdirilmis miidaxilalara
tocili ehtiyac oldugunu vurguladi.

Bu todgigat istehsal sonayesinin miixtalif soboalorinds sas-kiiy ¢irklonma saviyyaloarini
aragdirmaq moaQsadi dastyirdi. Bu todqiqatin naticalori isgilor arasinda sas-kitys moruz galma ilo bagh
forgindaliyin artirilmasi vo tosirinin azaldilmasi strategiyalarmin hoyata kegirilmasinds Sanaye
sahalarinin rahborliyino komok etmok {igin doyorlidir. Todgigat molumatlarin toplanmasi vo
eksperimental prosedurlar iiciin Milli ©moyin Tohliikesizliyi vo Saglamlig: Institutu (NIOSH) vo
Omayin Tohliikesizliyi vo Saglamlig1 Idarasi (OSHA) torafindon verilon tolimatlara amol etdi. Bu
tolimatlara riayat etmoklo, todgiqat istehsal sonayesinds sas-kiiyiin ¢irklonmasini giymatlondirmoak
tiglin etibarl1 vo standartlagdirilmis yanagsma tomin etd

Material vo metodlar. Ses Saviyyasi Olgon (Sound Level Meter - SLM) sas-kiiyiin soviyyasini
desibel vahidlarinds (dBA) 6lgmok tigiin istifado olunan bir cihazdir. Bu arasdirmada hom siiratli, hom
do yavas rejimlords oxunuslar1 geyd etmok gabiliyyatino malik olan Quest SoundPro SP SE-2 SLM
Impulse Integrating Sound Meter modeli se¢ilmisdir. SLM miioyyan bir miiddat arzinds sas tazyiginin
soviyyasini geyd edir. Sos dalgalari SLM-o ¢atdiqda, dalgalardan golon titroyislor kicik hava
molekullarinin mikrofonun sathino tosir etmasino sobob olur. Bu mexaniki enerji daha sonra
desibellords (dBA) sas doyari kimi gostarilon elektrik signalina ¢evrilir. Ardicil va doqiq oxunuslar
tomin etmok tigiin har bir 6lgmo ardicilligr {igiin CASELLA Kalibrlomo modeli istifads edilmisdir. Bu
kalibrloma is yerindo sas-kiiy tonzimlomalari vo otraf miihitin sas-kily tonzimolori kKimi gaydalarla
miioyyon edilmis sos-kilyo moruz qalma standartlarina uygunluq tgiin vacibdir. Orazi sasinin
monitoringi foaliyystlori zamani QUEST Soundpro SP SE-2-don toplanmis molumatlar 3M™
Detection Management Software (DMS) vasitasilo kompiiters kogiirtildii. Toplanmis malumatlar daha
sonra miivafiq sabit sas tazyiqi Saviyyasine (Leq) va pik sas tozyiqi saviyyasina (Peak Sound Pressure
Level - SPL) asasan tohlil edilmisdir. Segilmis faaliyyatlor va ya 6l¢gma dévrlari zamani har yerds Leq
tictin ham ti¢gda bir, hom do tam oktava diapazonlar1 daxil olmagla oktava diapazonu malumatlart geyda
alinib.

Sokil 1 tadgigatda istifado edilon Sas Saviyyasi Olgan (SLM) vo Kalibratorun toskilini gostorir.
Bu cihazlar istehsal miiassisasinin potensial sos-kiiy tohliikalori ilo taninan dord xiisusi sahasino
yerlogdirilib: cilalama sahasi, sathin tamizlanmasi sahasi, CAM va CNC masin sahasi va keyfiyyata
nozarat sahasi. Monitoring ardicil olaraq yeddi giin arzinds aparilib, 6lgmalar har giin 8 saat aparilib.
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Zavod giinds har biri 8 saat olmagla ti¢ névba ilo islayirdi. SLM-lar sas-kiity monbalorinin yaxmlhiginda
stasionar sokilda, toxmini 1 metr hiindiirliikdo yerlogdirilib.

a) Sound Level Meter: Impulse Integrating Sound Level Meter.Made:QUEST
Model: SoundPro SP SE-2 (JKKP PSLM 50/06)
™ Serial No: BA109005

b)Calibrator-Made : CASELLA Model: CEL-110/2
Serial No049113

Sakil 1. Sas-kiiy monitoringi (a) SLM va (b) kalibrloma cihazi [6]

Natica va miizakiralar. Cilalama Sobasindoki sos-kiiytin saviyyasi iki giin arzinds sohor saat 7-
don axsam 4-o godor 6l¢iildii. Qeyds alinmis moalumatlar gostarir Ki, an yiiksok sas-kily saviyyasi har
iki giin sohor saat 8:30 vo 15:30-da bas verib. Bundan slava, gorsonbs axsami saat 12:00-da pik sos-
kiiy saviyyasi geyds alinib. Bu pik dayarlor 90 dBA-n1 kegib va bu, sas-kiiyiin shamiyyatli saviyyasini
gostorir. Qeyd etmok lazimdir ki, bu dovrlords narahatligin asas monbayi operatorlar arasindaki olago
Vo cilalama masinlarinin yaratdigi sos-kily idi. Naticalor gostorir Ki, bazar ertosi sas-kiiy soviyyalori
monitoring dovriiniin toaxminan 14%-i tiglin ardicil olaraq 85 dBA-n1 kegib. Eynila, ¢orsonbo axsami
monitoring dovriiniin toxminon 27%-i ti¢iin sas-kiiy saviyyalori 85 dBA-n1 kegib.

Noticalor Sath Tomizlomos sobasinde zamanla ses-kiiy soviyyasini (dBA) gostorir. Olgmalor bir
hofto orzindo hor giin sohor saat 8-don axsam 5-0 godor aparildi. Misahido edilmisdir ki, sas-kily
saviyyasi har giin sohar saat 8:30 radslorinds ardicil olaraq 90 dBA-da pik haddins gatir, hafto arzinda
orta sas-kily saviyyesi iso toxminon 76 dBA togkil edir. Baxmayaraq ki, bu s6bada sas-kily saviyyasi
digor orazilorlo miiqayisads 0 godar do giiclii olmasa da, vaxtin toaxminan 5%-i 85 dBA haddini kegib.
Noticalor gostarir Ki, sathi tomizlomo masinlari tarafindan yaranan sas-kiiy tez-tez 65 dBA-n1 kegib, bu
da operatorlar, xiisuson do bu bdlmoads isloyanlor arasinda ortalama sas Saviyyasinds danisiglarin
olmamasina saboab olur. Bu, sos-kily soviyyslorini azaltmaq vo operatorlar {igiin olverisli is miihitini
tomin etmok ti¢iin tadbirlorin goriilmasine ehtiyac oldugunu vurgulayir.

Zavoddaki CAM va CNC sahasi yiiksok riskli sas-kiilys moruz qalir. Sakil 1, NIOSH vo OSHA
torafindon miioyyan edilmis icaza verilon hadlori asaraq, ortalama saviyys 103,27 dBA olan bu sahads
geyds alinmis sos-kiiy gostaricilorini gostarir. Sas-kiiy saviyyslori hom giindalik, ham dos saatliq olaraq
dalgalanmalar niimayis etdirir. Ciimo axsami vo ciimo giinii an yliksok sas-kily saviyyalori 120 dBA,
bazar ertasi iso on asag1 qiymatlor geyds alinib. Saat asaslt maksimum sasS Saviyyasinin gostaricilori
sohar tezdon miisahids olunub, giinortaya dogru tadricon azalib. Bununla bela, sas-kiiy soviyyalori
giinortadan sonra yenidon shamiyyatli doracads artib va is ndvbasinin sonuna dogru azalib. Bu sahads
Sas Ssaviyyasinin doyismosina bir nego amil sabob olur. Sohar tezdon masinlarin tam islomasinin,
konveyerin harakati Vo materialin dasinmasi1 kimi digor istehsalat foaliyyatlori daha yiiksok sos-kiiy
saviyyalorina tasir edacayi gozlonilir. Bu haddon artiq sas-kily bu sahads ¢alisan isgilora potensial ziyan
vurarag, zavod rahbarliyinin sas-kiiy risklorinin azaldilmasi tigiin xiisusi digqgat va todbirlor gormasini
tolob edir.
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Sakil 2. CAM vo CNC sahasinds giindalik va saatliq sas-kiiy soviyyasi [6]

Todgiqat miiddoti orzindo biitiin sobolor iiclin saatliq ortalama sas-kily saviyyalori
hesablanmigdir. Sokil 2 hor bir sobado geyds alinmig ortalama sos-kily saviyyalarini togqdim edir.
Aydindir ki, CNC vo CAM sahasi digar sobalorlo miiqayisodo on yiiksok sas-kily soviyyalorino
malikdir. Bu sahado saatliq gostaricilor NIOSH vo OSHA torafindon tovsiya edilon, icazo verilon
hodlori asaraq 90 dBA ilo 120 dBA arasinda doyisir. Oxsar sas-kiiy saviyyalori digor sébalords do
miisahido olunub, onlarin sas-kiiy saviyyalori 62 dBA-dan 90 dBA-a goadar olub ki, bu da icazs verilan
hadlora diisiib. Bu naticalor yiiksok Sas-kily saviyyalorina moruz galan isgilorin tohliikasizliyini va
rifahini tomin etmok ti¢iin CNC vo CAM sahasinds tacili diqgst va tesirin azaldilmasi strategiyalarina
ehtiyac oldugunu vurgulayir.

Sas-kiiys Moaruz qalmammn va Is Novbasinin Miiddatinin Qiymatlondirilmasi. NIOSH vo
OSHA tovsiyoalarina uygun olaraq novbali maruz galma daracasini giymatlondirmak ticiin faktiki sas-
kiiyo moruz galma (Lgx) Vo sos-kily dozasini hesablamaq lazimdir. 8 saatliq dovr oarzinds ortalama
doyori hesablanmis sos-kily enerji soviyyasini tomsil edir vo (zaman iizro ortalama hesablanmig
ekvivalent sabit sas saviyyasi) ilo six baglidir. Tonlik 1 bu dayarlori 6lgmak {igiin istifads edilo bilor
(British Columbia Iscilorin Tozminat Surasi, 2007).

Lex = Ly, + ndvbo uzunlugu tigiin diizolis (1)
burada diizalis sokil 3-do verilmisdir.

Codval 1 NIOSH (1998) vo OSHA (1983) tolimatlarina uygun olaraq Olgiilon sas-kily
soviyyalorinin miiqayisasini toqdim edir. Doayarlor 8 saat/giin vo 5 giin/hofto is modeli osasinda
hesablanmigdir. Sas-kiiyiin dozas1 interpolyasiyadan vo WorkSafeBC-nin 1-ci Olavasinds verilmis
nomogqrafdan istifado etmoklo miioyyan edilmisdir [12]. Naticolor gostorir ki, NIOSH vo OSHA
tolimatlarina asason hor ndvbado CAM va CNC iigiin icazs verilon is saatlar1 miivafig olaraq 0,125 vo
1,33 saatdan az olmalidir. Cadval 1-don aydin olur ki, bu sdbslords sas-kiiys maruz galma icazs verilon
saviyyalari shomiyyatli daracads tstalayir, sos-kiiyiin dozasi1 soviyyalori 64 dofo vo icazo verilon
hoddon 6300% yiiksokdir. Digar torafdon, digor sobolorin novbado 8 saatdan ¢ox icazo verilon is
saatlar1 var.
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Sakil 3. Sanba giinii biitiin s6balor tigiin saatliq ortalama sas-kiiy soviyyasi [7]
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Sokil 4. Lgx - 1 6lgmak ti¢iin névba zamanlarinin korreksiyasi [7]

Cadval 1. Sos-kiiy saviyyasinin NIOSH (1998) vo OSHA (1983) tolimatlari ilo miiqayisasi [7]

Icazo verilon Icazo verilon
Sébo Leq Lgx Sas-kiiy Novbo uzunlugu | Novbs uzunlugu

(dBA) (dBA) Dozasi1 (%) (st)/(giin) (st)/(giin)

(NIOSH) (OSHA)

Cilalama 77.97 77.97 20 >8 saat >8 saat

CAM vo CNC 103.27 103.27 6300 0.125 saat 1.33 saat
Keyfiyyoto Nozarat | 77.10 77.10 16 >8 saat >8 saat
Sathin tomizlonmasi | 76.67 76.67 15 >8 saat >8 saat

Natico vo Tévsiyalor. Istehsalat fabrikinds aparilan sos-kily sorgusu sos-kiiy saviyyslorinin
NIOSH vo OSHA qaydalari ilo miioyyon edilmis icazo verilon maruz galma haddini keg¢diyini ortaya
goydu. Natica etibari ilo rohbarlik torafindon diizaldici tadbirlor gériilmasi zaruridir. CAM va CNC
sObasi orta hesabla 103,27 dBA il an yiiksok sas-kiiy saviyyasini geyd etdi. Digar sobalora névbado 8
saatdan ¢ox islomaya icazs verildiyi halda, esitma gabiliyyatinin itirilmasi riskini azaltmaq ti¢iin CAM
vo CNC sobasi novbado 1,33 saatla mohdudlagir. Sas-kiiyiin tosirini minimuma endirmok {iglin
isogotiiran fabrikds olave noazarat todbirlori kimi miivafiq sobolori qulaq tixaclart vo ya qulagliglarla
tomin etmalidir.
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FUNKSIONAL BLOK DIAQRAMA (FBD) PROQRAMLASDIRMA DIiLI iSTIFADO
EDOROK MUHORRIKLORIN iDARD EDILMOSI

Abasova Nigar Kamil qizi- bas miiollim, Informasiya texnologiyalar1 va sistemlori kafedras,
AzMIU, nigarabas@yahoo.com
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Xiilasd. Programlasdirilan Montiqi Kontrollerlor (PMK), sonaye avtomatlagdirma sistemlorinin
komanda vo idaroetmo sxemlorinin hoyata kegirilmosi iiglin uygun olan girig/cixis vahidlori vo
kommunikasiya interfeyslori ilo tochiz edilmis, idaroetmo strukturlu sistem proqrami ilo isloyon
sonaye kompiiterloridir. O, rele idaroetma sistemlori ovazing istifads ii¢lin nozords tutulmus vo ilk
kommersiya maqsadli PMK 1969-cu ildo Modicon sirkati torofindon istehsal edilmisdir. O illordo rele
idaroetma sxemlori yerina istifads edilmok iiclin hazirlanmis bu cihaz yalniz asas montiqi amaliyyat
omrlori ilo igloya bildi. Senayeds ilk kommersiya PMK-nin ugurlu totbigindon sonra Allen Bradley,
General Electric, GEC, Siemens, Westinghouse kimi sirkotlor PMK-lar istehsal etmisdir [1]. Bu isin
hoyata kecirilmosi iiciin PMK bazarina oz tohfasini vermis SIEMENS markasinin 2012-ci ilda
togdim etdiyi S7-1500 PMK-nin 1512C CPU névii istifads edilocokdir. S7-1500 markali PMK il
qurulacaq sistemdo miiharriklorin  ardicil olaraq islodilmasi tiglin Beynolxalq Elektrotexnika
komissiyasinin  61131-3 standartina osason yaradilan Funksional Blok Diaqrama (FBD)
programlasdirma dili nozords tutulubdur. Miiharriklori kontrol etmok vo ardicil olaraq islotmak {iciin
TIA (Totally Integrated Automation) Portal proqram tominatinda elektriki kilitloma nozero alinaraq
2 tisulla, “Set”, “Reset” vo “P”, “N” omrlori istifads edilorak, sobokolor yaradilacaqdir.

Acar sozlor: PMK, BEK 61131-3 standarti, FBD, Set-Reset, Miiharrik

CONTROLLING MOTORS USING FUNCTIONAL BLOCK DIAGRAM (FBD)
PROGRAMMING LANGUAGE

Abasova Nigar Kamil- senior lecturer, department of Information technologies and systems,
AzUAC, nigarabas@yahoo.com
Mammadli Maryam Igbal- lecturer assistant, department of Information technologies and
systems, AzZUAC, maryammammadli@gmail.com
Naghiyeva Malahat VVahid- lecturer assistant, department of Information technologies and
systems, AzZUAC, melahet.nagiyeva@gmail.com

Abstract. Programmable Logic Controllers (PLCs) are industrial computers working with control
structured system software equipped with input/output units and communication interfaces suitable
for the implementation of command and control schemes of industrial automation systems. It was
designed to replace relay control systems and the first commercial PLC was produced by Modicon in
1969. In those years, this device, designed to be used instead of relay control circuits, could only
work with basic logic operation commands. After the successful introduction of the first commercial
PLC in industry, companies such as Allen Bradley, General Electric, GEC, Siemens, Westinghouse
produced PMKSs [1]. For the implementation of this work, the 1512C CPU type of the S7-1500 PMK
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introduced in 2012 by the SIEMENS brand, which has made a small contribution to the PLC market,
will be used. The Functional Block Diagram (FBD) programming language created according to the
61131-3 standard of the International Electrotechnical Commission is intended for the sequential
operation of engines in the system to be built with the S7-1500 PLC. Networks will be created using
2 methods, "Set", "Reset" and "P", "N" commands, taking into account the electrical locking in the
TIA (Totally Integrated Automation) Portal software to control and operate the engines sequentially.
Keywords: PLC, IEC 61131-3, FBD, Set-Reset, Motor

Giris. PMK, RUN (islomo) rejimina gotirildikdo avvalca ¢ix1s yaddasi sifirlanir. Sonra giriglora
gosulan sensorlar, diiymalor, limit acarlar1 va s. kimi elementlordon alinan signallar oxunur vo giris
yaddasina yazilir [2]. PMK-nin program yaddasina yiliklonmis kontrol proqrami omrlori ardicilligla
yerina yetirilir. Girig doyisonlorindon asili olaraq alinan naticolor ¢ixis yaddasina gondorilir. Cixis
yaddasindaki molumatlar PMK ¢ixislarina qosulmus is¢i elementlorini idaro etmok {igiin ¢ixiglara
otiirtiliir vo giriglor yenidon oxunur. Biitlin bu proseslorin hoyata kecirilmasi tigiin kegon zaman skan
dovri adlanir. Skanlama dovrii, PMK-nin enerjisi kasilona vo ya STOP vaziyyatine gotirilono qador
davamli olaraq tokrarlanir. Skan dovriiniin miiddoti PLC-nin isloma siirating, istifado olunan amrlorin
xilisusiyyatlorino vo idarsetmo proqraminin uzunluguna goro doyisir. Tipik olaraq, skan dovri
miiddoti 3 ms ilo 10 ms arasindadir [3]. Bu miiddst ¢ox uzun olarsa, girislords yarana ¢ox qisa zamanli
signal doyisikliklori agkar edils bilmaz.

Natica gmaga gondaril

TN\

Davamlt

Skan
Davrii

P

Sakil 1. PMK-nin skan dovrii [3]

Funksional Blok diagrama metodu, mantiq gapilarinin istifadosino asaslanan vo sxematik tosviri
toklif edon proqramlasdirma formasidir. Burada istifade olunan montiq simvollar1 qutular soklinds
gostarilir. Simvollarin sol torofindo giris signallari, sag torofindo iso ¢ixis signallart yerlosir. Bu
programlasdirma dilindon roqamsal elektronika tohsili almis insanlar daha asan istifads eds bilarlor.
FBD, sistemdo uygunlasdirilmis funksional proseslor hagqinda anlayis yaratmaq {i¢iin bir vo ya
birden ¢ox doyison (hom girig, hom do ¢ix1s) arasinda slagslor yaratmaga imkan verir.

Bu diagramlar proqram miihandisliyi, sistem miithandisliyi vo qrafik proqramlasdirma dilindo
genis istifads olunan iki va ya daha ¢ox doyison arasindaki funksiyalar1 va alagolori anlamaga kdmaok
edir. Program miihondislori vo programgilar iiclin FBD, iki vo ya daha ¢ox doyisonlori olago oxu ilo
birlosdirarak onlar1 dork etmays vo korrelyasiya yaratmaga komok edon miihiim vasitadir.

Funksional blok diaqrami, funksional axin diagrami kimi da taninir . Adindan da goriindiiyii
kimi, bu dili, is proseslorinin sadolosdirilmasins vo onlarin daha yaxsi basa diistilmosino komok edon
funksional axinin addim-addim tosviridir. Frank Gilbreth torofindon ideya 1921-ci ildo verilmasino
baxmayaraq, ondan avval bir ¢ox funksiyalar1 vo onlar arasindaki slagalori sadslasdirmok iiciin ¢ox
soviyyali proses modelini isloyib-hazirlayan digor miihondislor vo alimlor do vardir. ©On sonuncu
funksional blok diagrami 1960-c1 illordo NASA miidaxilo edono vo kosmos sistemlorinds vahidlorin
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zaman ardicilligini vizuallagdirmaq vo tomsil etmok ii¢iin konsepsiyadan istifado edono godor inkisaf
etmoyo davam etdi .

Bu gin FBD dili movqesini saxlayir. Biznes Proseslorinin Yenidon Dizayni , Biznes
Proseslorinin idaro Edilmosi , Kompiiter Sistemi Miihondisliyi vo Sistem Miihandisliyinin miixtolif
saholorindo genis istifads olunur .

Funksional blok diagraminin is proseslorini asanlasdirmaga, boyiik prosesi daha kicik vahidlora
ayirmada vo iki vo ya daha ¢ox doyison arasindaki olagoni anlamaga kdmok etmasino baxmayaragq,
modeli basa diismok va sorh etmok hals da ¢atin ola bilor.

Materiallar va tadqiqat iisullari. SIEMENS markasimin istifadogilora toqdim etdiyi PMK-
lardan biri olan S7-1500 CPU (Moarkozi Emal Qurgusu) 1512C-1 PN istifado etmoklo qurulan
sistemdo miiharriklor 2 {isulla sinxron olaraq islodilmisdir. S7-1500 PMK-nin 1512C-1 PN CPU
modelinin asagida gostorilon xiisusiyyatlori mévcuddur [4]:

—ekran;

—is yaddas1 250 KB kod vo 1 MB molumat;
—ragemsal giris modulu DI16 x DC24V;
—ragamsal ¢ix1s modulu DQ16 x DC24V/0.5A;
—analoq giris modulu A4 x U/I, Al 1xRTD;
—analoq ¢1x1s modulu AQ2 x U/L

Resept totbigindon istifado etmokls biikiilocok yayin uzunlugu sistemo daxil edilorak, step vo
servo miiharrik idars edilocokdir [1].

Miihorriklorin horokatinin idare edilmesi omoliyyatinda istifado olunan cihazlar asagidaki
cadvaldo gostorilmisdir [5]:

Cadval 1. istifads olanan cihazlarin siyahisi vo markasi [5]

cihazin ada sayl cihazin xiisusiyyatlori
PMK 1 S7-1500 CPU 1512C-1 PN, DC/DC/DC
Miihorrik 3 3 fazli Asinxron

Yuxaridaki codvoldoki molumatlar nozors alinaraq, laboratoriya soraitinds qurulmus sistemin
sokli asagida gostorilmisdir.

Sakil 2. Laboratoriya soraitindo qurulmus S7-1500 PMK sistemi [5]

Miizakiralar. Funksional Blok diagrama metodu, montiq qapilarinin istifadesine asaslanan vo
sxematik tosviri toklif edon proqramlagdirma formasidir. Burada istifado olunan montiq simvollar
qutular soklindo gostorilir [6]. Simvollarin sol torofindo giris signallari, sag torofindo iso ¢ixis
signallar1 yerlosir. Bu programlasdirma dilindon ragomsal elektronika tohsili almis insanlar daha asan
istifado edo bilorlor.

FBD, sistemdo uygunlasdirilmis funksional proseslor hagqinda anlayis yaratmagq tigiin bir vo
ya birdon ¢ox doyison (hom giris, hom do ¢ix1s) arasinda slagolor yaratmaga imkan verir [7].
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Bu isds do miiharriklorin idars edilmasi ticlin TIA Portal program tominatinin kitabxanasinda
yerloson “Set” , “Reset” vo “P”, “N” omrlorindon istifads edilmisdir. Ilk olaraq, tag codvali yaradilir
va linvanlar qeyd edilir.

Default tag table
Name Data type Address Retain  Acces... Writa... Visibl.
@  start_diyme Bool %10.0 @ E‘ E!
2 4@ stop_diyme Bool %I0.1 @ @ E\
3 @ miherrik_1 Bool %Q0.0 vl v v
4 @ miharik 2 Bool %Q0.1 M ¥ @
5@ miharik3 Bool %Q02 M ¥ W

Sakil 3. Tag codvali [9]

Tag codvali yaradildigdan sonra FBD dili istifads edilorok, miihorriklorin idars edilmasi i¢iin
program qurulacaqdir [8]. Proqram, funksiyalarina gors kigik bloklara (FB, FC kimi alt proqramlar)
ayrilir. Bilitiin bu alt programlart miioyyon bir ardicilligla cagiraraq bir toskilat proqrami
(MAIN_OBI) yaradilir [9].

¥ ] FBD programlazdirma
‘7' Add new device
g5 Devices & networks
v 1§ PLC_1[CPU1512C-1 PN]
Y Device configuration
%/ Online & diagnostics
» B8 Software units
v | Program blocks

¥ Add new block
& Main [OB1]
A%

Sakil 4. Main [OB1] bloku [10]

Toskilat bloku quruldugdan sonra netvorklor omrlor istifado edilorak, ardicilligla
yaradilir [10].

¥  Network 1:

%Q0.0
& “miharrik_1"
0.0 S
%0Q0 1
“miharrik_2*
%Q0.2
“muherrik_3"
|

Sakil 5. Saboko 1 [10]

Start diiymosinin basmaqla miiharriklor isloyacokdir. Start diiymosinin deaktiv edilmasi ilo
miiharrik 1 vo 3 isloyacok, lakin miiharrik 2 ise dayanacaqdir. Mitharriklorin zorar gérmomasi tiglin
elektriki kilitloms totbiq edilmisdir.
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¥  Network 2:

0.1
“stop_dilyme” —o0 - —_ —_

Q02
“miharrik_3"
R

Sakil 6. Saboko 2 [10]

Stop diiymosi vasitosilo iso sistemdoki biitiin miihorriklor deaktiv olacaqdir. Eyni zamanda
Set-Reset amrlarindon basqa, P vo N amrlari do istifas edilorok program qurula bilor.

Natica. Bu moqalo 3 hissadon ibaratdir. Birinci hissado releli sistemlori ovoz edon PMK-nin
skan dovrii hagqinda molumat verilmisdir. ikinci hissods iso PMK ilo miihorrikin olago sxemina,
osasan, ¢alismanin hoayata kegirilmasi {igiin lazim olan qurgular qeyd edilmisdir. Eyni zamanda S7-
1500 PMK-nin 1512C-1 PN CPU modeline aid xiisusiyyatlor gostorilmisdir. Ucgiincii hissada TIA
Portal proqram tominatinda togkilat bloku (Main [OB]) yaradilaraq, FBD dili istifads edilmisdir. FBD
dilinin Set-Reset vo P-N omrlori vasitosilo program yaradilmisdir. Mitharriklorin zoror gérmomaosi
iiciin elektriksal kilitloma nozors alinmigdir. Programlarin yazilmasi tli¢iin S7-1500 markali PMK-ya
aid xtisusi funksiyalarindan istifado olunmusdur.
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Annotasiya. Mogalodo uzundlgiilii calaqgsiz rels-gpal ¢orgivasinin alt qurulusunda tomir islori
apararkon, onun galdirilmasi vo ya {izorino agir ¢okili yol masinlarinin ¢ixmasi ehtiyacindan yaranan
gorginlikdon yolun homin hissesindo formalanan qiivvenin tosirindon qaliq deformasiyasinin
fosadlar1 vo onlarin aradan qaldirilmasi todbirlorindon bohs edilir.Calagsiz rels-spal ¢or¢ivosinin
oyilmoasindon yaranan uzununa galiq yerdoyisma yolun {ist hissasinin biitiin elementlorino monfi tosir
gostarorak, onlarin xidmat miiddstini azaldir.Tocriibolor gostorir ki, spallarin altinda ¢inqil ballast
qatini lazziminca moéhkomlondirmakls, taxilma vo ya klemmali boltlar1 laziminca borkitmoklo rels-
spal cor¢ivasinin uzun miiddot blo manfi tosirloro moruz qalmamasi {igiin yaxsi sorait yaratmaq
olar.Tomirdan sonra relslorin uzunlugu boyunca qaliq yerdoyisma sobabindon yarana bilacok slava
quvvoni hesablamaqla, bu masolonin bas vermomasi ii¢iin prognoz da vermok olar. Rels-gpal
cargivasinin bundan sonraki isloma dovrii ii¢iin elo sorait yaratmaq lazimdir ki, onun qurulusunda
yerdoyismoalor vo oyilmolor bas vermosin.Ballast prizmasini xiisusi maginlar vasitosiylo
mohkomlondirmaklo va relslori laziminca borkidilmo rels-spal ¢orgivasinin uzununa istiqgamotdo
vaziyyatinin stabillogdirilmasini tam tomin etmok miimkiindiir.

Acar sozlor: domir yolu, calagsiz rels, rels-spal ¢or¢ivoasi, relsin uzunlugu boyunca yaranan dartici
qiivva, uzununa sixic1 qiivve, domir yolunun tomir islori, calagsiz yolun iist qurulusu, ballast prizmasi

IN REPAIR WORKS IN A LONG DIMENSIONAL BEAMLESS RAIL-SLEEPER FRAME
RESEARCH OF TENSION AND DEFORMATIONS
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and management technologies, AzTU, heybetahmed@aztu.edu.az
Akhundov Gazanfar Nasrulla— senior lecturer, department of Transport techniques and
management technologies, AzTU, gezenfer.akhundov@student.aztu.edu.az

Abstract. In the article, the consequences of the residual deformation caused by the force formed in
that part of the road due to the tension caused by the need to lift it or the need for heavy road vehicles
to climb on it while carrying out repair work on the substructure of the long-range rail-sleeper frame
and the measures to eliminate them are discussed. longitudinal residual displacement has a negative
effect on all elements of the upper part of the road, reducing their service life. Experiences show that
by properly strengthening the gravel ballast layer under the sleepers, by properly tightening the
anchoring or clamping bolts, there are good conditions for the rail-sleeper frame not to be exposed to
negative effects for a long time. can be created. After the repair, the additional force that may arise
due to the residual displacement along the length of the rails can be calculated, and a forecast can be
made so that this problem does not occur. displacements and bending should not occur. By
strengthening the ballast prism with special machines and properly fixing the rails, it is possible to
fully stabilize the position of the rail-sleeper frame in the longitudinal direction.

Keywords: railway, trackless rail, rail-sleeper frame, tensile force along the length of the rail,
longitudinal compressive force, railway repair work, superstructure of trackless track, ballast prism

Giris. Calagsiz relslorin diizlondirilmasi omaliyyatlari zamani tomir iglorinin texnoloji tisul vo
vasitalorina ciddi tasir gostoran bazi xiisusiyyatlorin nazars alinmasini talob olunur. Bu xiisusiyyatlor
calagsiz yolda relslorin tomir olunan oyilmis hissosinin uzunlugu boyunca tosir gostoron ilkin
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qiivvalorin moangoaindon va rels-gpal ¢orgivosinin hansi goraitlordo vo neco diizlondirilmasindon asil
olur [1].

Masalonin qoyulusu. Molumdur ki, ¢ox nadir hallarda calagsiz relslorin kigik bir hissasinin
altinda miioyyon bir isin goriilmosi zoruroti yarandigda (mosalon, kigik uzunluglu domiryol
korptilorinde asirimin  doyisdirilmoesi, domir yolunun altindan har-hansi bir kommunikasiya
vasitosinin kegirilmasi zamani va s.), relslori kosmadon ayarak vo sonra hamon diizlondirmakls bu
islori yerino yetirmok miimkiindiir. Bu zaman, relslori oyorkon meydana ¢ixan uzununa dartici
qiivvenin tosirindon, relslor diizlondirildikdon sonra, ayilmis hissonin uclarinda bu tosirdon yaranan
qaliq yerdoyisma sababindan relslorin uzunlugu boyunca nisbaton kigik sixici gorginlik yaranir [2, 3].

Ogor tomir islori gobul edilmis texnoloji proseso uygun aparilarsa, onda rels-gpal ¢orgivosinin
novboti dofo ayilmo omoliyyatindan sonra (sgor bu maocburiyyot yaranarsa) diizlondirilmosindon,
relslorin uzunlugu boyunca avvalki ayilmods yaranmis dartici qiivvonin giymatinds vo resboyunca
onun paylanma xarakterindo ciddi doyisiklik yaranacaqdir [4]. Bu baximdan, tomir iglorindo
hidravlik qaldiricidan istifado etmoklo relslorin qaldirilmasi zamani relsin ilkin oyilmoys moruz
qalmasindan yaranan uzununa dartict qlivvenin ¢ox kicik qiymoto malik olmasi sababindon
hesbamalada onu nozore almamagq olar.

Mbosalanin holli. Hidravlik galdiricidan istifado etmoklo ndovbeti relsin galdirilmasi zamani
birinci relsdo yaranan uzununa dartici qlivvenin qiymatinin azalma qanunauygunlugunu forqli
sonluglar tisulu ilo toyin etmak olar [5]. Bunu sokil 1-do verilmis sxemdon daha aydin gormok
miimkiindr. ©gor bizi, prosesin miqdar xarakteristikasi deyil, hadisonin bu hal ii¢lin xarakterik olan
ancaq keyfiyyat torofi maraqlandirirsa, onda bunun tgiin relsin ayilon hissasinin sag va sol
konarlarindan sonra rels-spal ¢argivasinin uzununa yerdoyismoya qarst miigavimati gobul edilmalidir.

Az Az Az B; B> Bas

o P

I 172 1/2

F

F

Fs
¢ 4,

0 X

Sakil 1. Relsdo yaranan uzununa dartici qiivvonin qiymatinin azalmasini
xarakterizo edon sxem [5]

Rels-gpal ¢or¢ivasinin uzununa yerdoyismasi relslorin uzununa oxunun artmasina vo dartici
qiivvenin yaranmasina sobob olur. Ogor relsdon hor hansi bir Al qador kigik parca kasib, sonra onu
dartib birlogdirdikdo do belo deformasiya yaranacaq [6,7]. Ona gore do Huk ganununa gora relsin |
uzunlugunda yaranan qiivve (F) asagidak: diisturla hesablana bilor:

F:AI—IEa), (1)

burada ®- relsin en kosiyinin sahasi, sm; E - rels poladinin elastiklik modulu olub, E = 2,1 x 108
kQs/sm? (2,1 x 10° MPa) qobul edilir.

Sxemo osason qobul edok ki, rels Az vo Bz ndqgtolorindo sort baglanib vo 1 mosafasi sabit
saxlanmagla B: ndqtesindo iso o, baglantidan azad edlib. Relsin bu formada baglantisinin
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stirtigdiiriilmasi sxemi, yolun hidravlik qaldirici ilo qaldirilaraq spallarin altinin barkidilmasi va ya
relsin iimumi soviyyayo uygun diizlondirilmosi (rixtovka) prosesino uygun golir. Sadolosdirmo
aparmaq moagsadils, tutaq ki, A1A2 = £/2-dir. Onda, yolun uzunlugu boyunca A2B> hissasinds tasir
gostaran dartict qiivvenin qiymati A1B1 hissasindakindon iki dofs ki¢ik olacaqdir [1]. Novbati belo
baglantilarin bu formali siiriigdiiriilmalorindo relsin uzunlugu boyunca yaranan bu olava dartici
qiivvenin qiymati (Fp) do iki dofo azalacaqdir, yoni:

_AlEw
Fp=

2nl

burada n - rels baglantisinin siiriisdiiriilmalarinin say1 olub, n=1, 2, 3, ... gobul edilir. Onda,
olur ki, bu da yuxarida geyd edilonlori siibuta yetirir.

)

limF, =0

n—o

Cingiltomizloyon masiin (SOM) rels-spal ¢orgivoasi iizorindo horokosti zamani relsin uzunlugu
boyunca yaranan dartict qiivvonin giymatinin doyismo ganunauygunlugu, yuxarida geyd edilon
yerdoyismo hali {iclin do xarakterikdir. Cinqiltomizloyon masinin relslor lizorindo horokoti zamant
tokorlorin altinda relslorin oyilmasi do bu zaman daima yerini doyisir [8]. Bu halda, masinin
qarsisindaki tomir olunn sahonin avvalinds ayilmodon relsin uzunlgu boyunca yaranan qiivva rels-
spal cor¢ivoasini iraliya dogru getdikco daha cox daformasiyaya ugradacadir. Masin iraliys dogru kigik
dF masaasi goador yerini doayisdikco, relsin uzunlgu boyunca yaranan qiivvonin qiymati do dF godor
azalacaqdir (sok.2). Deformasiyalar zamani enerjinin saxlanmasi qanunun gors 2 sayl sokildo
gostorilon miixtalif formada strixlonmis saholor bir-birino borabor olmalidir. Sokildo gostorilmis
strixlonmis saholorin bir-birino borabor olmasi1 sortino goro, rels-gpal c¢orgivosi {izorinds
cingiltomizloyon masinin harokoti zamani relsin uzunlugu boyunca yaranan qiivvenin doyigmasini
asagida gostorilon differensial tonliklo xarakterizo etmok olar:

W
Py
1

fFo
G

L
0 X

Sakil 2. Cingiltomizloyon maginin calagsiz rels-spal ¢or¢ivasi tizorindo horokoti zamani F(x)
asililigiin doyismo sxemi [5]

-1dF = F((dx - %) (3)
burada X - relsin elementar qaliq deformasiyasi; oXx = dF /r ;r - relsin ayilmis hissasinin sag va sol
konarlarinda onun uzununa yerdoyismasine garst miigavimati olub, r =10,0+13,5 kQs/sm gobul edilir.
x = 0 olduqda, F = Fy baslangic sorti iigiin:

F-F
: @
(4) diisturundan goriiniir ki, ¢ingiltomizloyon masinin horokoti zamani calagsiz relsin ilkin
deformasiyasindan onun uzunlugu boyunca yaranan olavo qiivvonin qiymaoti azalaraq, sonda sifira
borabor olur. Bu doyisiklik els siiratlo bas verir ki, masalon, ¢inqiltomizloyon masin horokoto baslayib
50 m masafoni got edinca, relsin uzunlugu boyunca yaranan slave dartict qlivvenin qiymati el kigik
bir hadds catir ki, onu hesablamalarda nozors almamaqda olar.
Relsin uzunlugu boyunca yaranan olavo dartict qiivvonin qiymotinin = doyismo
qanunauygunlugunun yuxarida geyd edilmis ardicilligla miisyyon edilmosi, calagsiz rels-gpal
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car¢ivasi boyunca temperaturun tasirindon yaranan qiivvenin (Ft) barabar paylanmasi hali ii¢lin yerina
yetirilmigdir. Ft qlivvesinin rels-spal c¢orgivosi boyunca qeyri- borabor paylanmasi halinda
cinqiltomizloyon masinin horokoti zamani calagsiz relslordo yaranan bu qeyri-borabor paylanma
doyisocokdir. Masolon, relslorin uzunlugu boyunca yaranan dartici qiivvonin epyliriinds (sokil 3)
"pillovarilik" mévcuddursa, onda (3) diisturuna asaslanan prinsiplordon asagidak: diisturu alariq:

Sokil 3. Cinqiltomizloyon masinin calagsiz rels-spal ¢orgivosinin sonuna
yaxin hissasi tizorinda harokoti zamani F(x) asililiginin doyisma sxemi [5]

(dx—5x)(x— R ; Fj

Ctga —ctgo,
burada o - xotti genislonmo amsali olub, & = 11,8 x 10 1/doraco gobul edilir.
2Ir’¢*=¢; F+rx—F =F,; (ctga-ctga,)=¢ ovozlomoalarini aparib, yuxarida geyd
edilon prinsipial sorti do nozere almaqla asagidak: diisturu yazmagq olar:

x=£(ln ¢ +Frj (6)

-ldF = (5)

r {—-F 2r

Buradan aydin olur ki, ¢inqiltomizloyon masinin calagsiz rels-gpal ¢orcivesinin iizorinden
kecmasi zamani relslorin uzunlugu boyunca oayilmoadon yaranan qiivvonin geyri-barabor paylanmasi
nisboton miintozomlosir. Tomir islorinds relslori vo ya rels-spal ¢or¢ivasini ayarak vo sonra homon
diizlondirmakla bu islorin yerino yetirilmasi zamani, oyilmis hissonin ayilmo sathi vo ya digor
istigamat boyunca relslorin dayanlqli voziyyeti pozulur. Relslorin ayilmosi onlarin dayaniqliginin
pozulmasinin sababi vo ya naticasi kimi rol oynaya bilor [9]. Ogor rels-spal ¢orgivasi spallara
barkidilmayibsa, ayilme zamani yaranan uzununa sixici qiivvenin tasirindon o, 6z dayaniqligini itira
bilar. Nozoro alsaq ki, iilifiqi istigamato nisbaton saquli istigamotds relsin en kosiyinin otalot momenti
toqriban alt1 dofo ¢oxdur, onda, baglanmayaraq sorbast qoyulmus rels-spal ¢or¢ivasi 6z dayaniqligini
iifiqi miistovi tizra itirocokdir.

Bozi tocrlibi magsadlor tiglin rels-gpal corgivasinin hansi hissosinin vo hansi temperaturlar
forqindo (At) dayanighigini itirilmoadon borkidildiyini bilmok lazimdir. Relslorin birtorofli oyilmasi
hal1 {igiin uzununa sixic1 kritik qiivvonin (Fkr) toyin edilmasi ii¢lin Eyler diisturundan istifado etmok
olar:

EJ
Fir = 47° T 7)
burada EJ - relsin va ya rels-spal ¢arcivasinin ayilme miistovisi iizra sartliyi; m-¢evra uzunlugunu
xarakterizo edon gdstarici olub, = 3,14 qabul edilir.

Rels-gpal ¢orgivasinin dayaniqligi itirildikdo, relslorin uzunlugu boyunca oxlari ayilorss, onda
dayaniqliq hor iki torofs pozulur. Belo oldugda | gostaricisinin eyni giymatindo Fyr gostoricisinin
qiymati togribon iki dofo boylik olacaqdir. Bununla oslagodar olaraq, relslorin uzunlugu boyunca
oxlarinin ayilmasindon onlarin dayaniqliginin hor iki torafs pozulmasi hallar1 o vaxt bas verir ki,
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oyilmis hissonin ortasinda relslorin yanlara yerdoyismasine qgarst har hansi bir manes mdvcud olsun
[10].

Birtorofli oyilmis rels-spal ¢or¢ivasinin oyri hissasinin diizlondirilmasi zamani1 mévcud uzununa
sixic1 qlivve artaraq, rels-spal ¢orgivasinin hor iki torofo oyilmosine sobab ola bilocok kritik haddo
cata bilor. Rels-gpal ¢or¢ivasinin oyri hissasinin formasi birtorafli syilmadon ikitorafliyo, sonra iso
relslorin diizxotli oxunun digor torafino dogru yeno do birtorafli oyilmoyas ¢evrilir. Bazi texnoloji
todbirlordon istifads etmoklo ¢alismaq lazimdir ki, belo oyilmonin bas vermomasi {igiin relsin ayilmis
oxunun formasini doyismadan rels-gpal ¢ar¢ivasinin elastiki oyri hissasi diizlondirilsin [11].

Rels-gpal ¢orgivasinin (homginin relslorin do) dayanigliginin pozulmasi praktiki olaraq ancaq
iifigi istigamotdo bas verir. Taxilma vo klemmali boltlar méhkom baglandigda belo rels-gpal
cor¢ivasinin otalot momenti iifiqi istiqgamota nisbaton saquli istigamatindos 2-3 dofs yiiksok olur.

Tacriiba gostorir ki, rels-spal ¢orgivosinin tomir islori zamani onun dayanigliginin pozulmasi
hallarina tosadiif edilir. Bir qayda olaraq, belo hallarda yolun iist hissasinin elementlorinds xtiisusi
todbirlor tolob edon plastiki deformasiyalar meydana ¢ixmir. Ancaq, meydana ¢ixan ayilmalorin
ballast gatin1 barkitmoklo aradan galdirilmasi slava vaxt vo masraf tolob edir. Ona goro do rels-spal
cor¢ivasinin tomir iglori zamani onun dayanigliginin pozulmasi hallarini aradan qaldirmaq lazimdir
[12]. Bu mogsadlo, miixtolif masin vo mexanizmlordon istiffado etmoklo calagsiz rels-spal
cor¢ivosinin tomir islorini yerino yetirorkon, hansi sortlorin onun dayanigligini tomin etdiyini
miioyyon etmok lazimdir.

Ogor, rels-gpal ¢or¢ivasinin uzunlugu boyunca onun sorbost asiriminda enino yerdoyismo
miigavimatinin paylanmadigi halda qaldirict masin ¢arcivani asilmis voziyyatdo saxlayaraq isloyirsa,
onda bu hal ti¢lin ¢orgivonin iifigi miistovido dayaniqligi (7) diisturuna oxsar Eyler siralar ilo
hesablana bilar. Beloliklods, dayaniqliq sortini asagidaki barabarsizlikdon toyin etmak olar:

Fi+ Fa< Fir (8)
burada Fq - rels-gpal ¢orgivasinin qaldirict masinla endirilmosi zamani yaranan olava sixici qiivvadir.

Molumdur ki, calagsiz domir yolunun iist hissesinin méhkamliys hesablanmasi zamani rels-
spal cor¢ivasindoki temperatur gorginliyi asagidaki diisturla miioyyanlosdirilir [2, 6]:

o, =a EAt = 25At 9)
burada At - relslorin temperaturu ilo rels-spal ¢or¢ivasinin gpallara barkidilmo temperaturu arasindaki
forqdir.

(9) dusturunu nazars almagqla (8) diisturuna asason agir tipli yol masinlarinin islomosi zamani
rels-spal ¢argivasinin gpallara barkidilmo temperaturunun icazs verilon artimini asagidaki diisturla
toyin etmaok olar:

F,—F
aEw

Aty <

(10)

Domir yolunun tomir islorinds istifado edilon masinlarin konstruktiv xiisusiyyatlori Fkr vo Fq
gostariciloring, hamginin  At; gostaricisinin qiymating tosir gostorir. Ona goro do méveud vo yeni

layihalondirilon yol masinlarini At; gostoricisinin calagsiz yolda icazs verilon haddino osason
qiymotlondirirlor.  At;  gostoricisinin istonilon qiymstindon asili olaraq bu maginlarin

konstruksiyasinda uygun doyisikliklor toklif etmok olar. Masalon, onlarin sarbast agirimini qisaltmagq,
maksimal qaldirma hiindiirliiyiinii mohdudlasdirmaq, paylayict vo olavo fiksasiyaedici quruluglar
totbiq etmoak va s. Agir tipli yol masinlarinda qeyd edilon konstruktiv doyisikliklorin yerina yetirilmasi
vasitasilo calagsiz relslorin borkidilmasinin icazo verilon temperatur artimimi xeyli yiiksaltmok
miimkiindiir. Bu tadbirlor vasitesilo calagsiz rels-gpal c¢orgivesinin dayaniqligini, belo masinlarin
yolda islodiyi miiddstdo do tomin etmok olar. Tomir olunan yoldan bu masinlar ¢ixarildigdan sonra
calagsiz relslorin dayaniqligi ancaq relslordoki uzununa sixici qiivvenin qiymeting, yolun {ist
hissasinin konstruksiyasina vo onun voziyyatino goéro miioyyon edilir.

Tomir olunan hissade calaqsiz yolun iist qurulusunun voziyyati balastlasmanin keyfiyyoti
(¢1nqil prizmasinin handasi shatolonmasi vo ballast qatinin barkidilma daracasi) ils toyin edilir. Rels-
spal corcivasinin yolun planindaki voziyysti va boltlarin baglanmasi zamani burucu momentin
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qiymati do bu masalodo miioyyan rol oynayir. Ancaq burada osas tesir faktoru calagsiz yolun
uzunlugu boyunca yaranan qiivve, daha dogrusu, rels-gpal ¢orgivasinin qurasdirilma temperaturudur.

Ballast prizmasinin vo relslorin spallara borkidilmasinin normal voziyystlorinds istismar prosesi
zamani relslorin gpallara nozaron va rels-gpal ¢argivasinin iimumilikds uzununa galiq yerdoyismosino
tosadiif edilmir. Calagsiz relslorin istismar edildiyi yollarda aparilan tadqiqatlar gosterir ki [13], tomir
islori zamani ¢inqil materialli ballast qatinin qarigdirilmasindan yaranan bosluqlarin aradan qalxmasi
naticasindo tomirdon sonra yolda gedon stabillosmo dovriindo meydana ¢ixan qiivvonin tosirindon
rels-spal ¢orgivasi 30 mm-o gadar yerini doyismisdir. Cinqiltomizloyon masinin is¢i gedisi noticosindo
horakat istiqgamoti boyunca rels-gpal ¢or¢ivasinin uzununa yerdoyismasi bas verir. Bu yerdoyismoni

asagidaki diisturla toyin etmok olar:
2

Al = 2L (11)
41

burada h - rels-spal ¢or¢ivasinin qaldirilma hiindiirliytidiir.

Rels-gpal ¢orgivosinin uzununa belo yerdoyismosi onun "hamarlanmas" adlanir. Tacriibalor
gostarir ki, ¢inqiltomizloyon maginin horakoti naticasinds bels yerdoyismonin qiymoti Al= 12 + 15
mm olur [13]. Agir yol masinlarinin relslorin qaldirilmasi ilo mosgul oldugu zaman rels-gpal
cargivasindo meydana ¢ixan yerdoyismo, yolun stabillosmo dovriinds yaranan uzununa siirlisms ilo
comlonir. Rels-gpal ¢or¢ivasinin tomiri zamani, agor yolun tomir olunan hissasinin avvali vo ya axiri
tarazlayici agirimdan konara diisiirse, onda relslorin uzunluglar: boyunca yaranan (yolun stabillogmo
dovriindaki yerdoyismo do nazors alinmagqla) qaliq yerdoyismadon ( 4, ) tomir olunan hissado calagsiz

yolboyunca uzununa slava qiivvalar (Fy) yaranir. Tomir olunan yol hissasinin baslangicinda bu qlivve
dartici, sonunda isa sixic1 xarakterli olur.

Yuxarida geyd edilon yerdoyismolordon yolboyunca yaranan uzununa qiivvoni asagidaki
diferensial tonliyi holl etmokls miisyyon etmok olar [14]:

d’a _rid)

dx? Ew

r(ﬂ):15,3‘°&/z emprik asililigdan [4] istifado edorok (12) diisturuna osason asagidaki
gostaricilari toyin etmak olar:

(12)

F=48Ewl*? (13)

x=0,6Ewl?"? (14)
2

= 12,5x (15)

JEo

F, Ava x gostaricileri arasindaki olage molum olduqdan sonra qaliq yerdoyismonin (4,)

qiymating osason calaqgsiz yolun tomir olunan hissosinin sorhoddindo yaranan uzununa sixict
qiivvonin (Fy) epyiiriinii qurmagq olar. A, Ew gostoricilorinin epyiiriinds [14] sahslorin baraborliyini

nozars almaqla (15) diisturuna oason calagsiz relslords qaliq yerdoyismo sobabindon yaranan uzununa
qiivvenin maksimal qiymetini asagidaki diisturla toyin etmak olar:

F, =30JE0i” (16)

Ym
Calagsiz rels-gpal ¢orgivasinin oyilmoesindon yaranan uzununa qaliq yerdayisma (4,) Yyolun

iist hissasinin biitiin elementlarine monfi tasir gostorarak, onlarin xidmat miiddatini azaldir. Tomirdon
sonra domir yolu boyunca rels-gpal ¢or¢ivasinin stabillogsmo vo bundan sonrak1 islomo dovrii tigiin elo
sorait yaratmaq lazimdir ki, onun qurulusunda yerdoyismolor vo oyilmalor bag vermasin. Tocriibalor
gostorir ki, spallarin altinda ¢inqil ballast gqatin1 laziminca méhkomlondirdikdo, rels-gpal ¢or¢ivasinin
uzun miiddat blo manfi tasirlora maruz qalmamasi tiglin yaxsi sorait yaratmaq olar. Ballast prizmasini
VPO vo VPR magmlarinin kémoyi ilo mdhkomlondirmakls, rels-gspal ¢orgivasinin uzununa
istigamoatds voziyyatinin stabillogdirilmasini tam tomin etmok miimkiindiir.
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Noatica. Beloliklodo aydin olur ki, domir yolunun istismar1 prosesinds calaqsiz rels-gpal
cor¢ivosing diizglin xidmot gostorilmoadikdo (taxilma vo ya klemmali boltlarin laziminca
sixilmamasindan, onlarin getdico bosalmasi sobabindon) relslorin horizantal miistovi iizro ayilorok
yanlara qagma hallar1 bas verir ki, bu da qatarlarin horakstindo ¢ox boyiik tohliiko yaradir. Ona goro
do tomirdon sonra relslorin uzunlugu boyunca qaliq yerdoyismo sobabindon yarana bilocok olavo
qiivvoni (16) sayh diisturun komaoyilo hesablamaqla, bu mosalonin bag vermomasi iigiin prognoz
vermak olar.
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TEXNOLOJI KORPORATIV KOMPUTER SOBOKOLORININ INZIBATI IDARO
EDILMOSI

Noacafov Hasan Tagi oglu- dissertant, Naxc¢ivan Universiteti, hasan_nacafov@mail.ru

Xiilasa. Magaloads texnoloji korporativ kompiiter sobokalorinin bazi inzibati idar1 edilmasi masalalori
arasdirilmisdir. Burada osason texnoloji prosesloro nozarot vo idaroetmo zamani istifado edilon
protokollar, texnoloji korporativ sobokonin Internets qosulma zorurati, texnoloji korporativ sobokoni
yaradan avadanliglar, soboko xarakteristikalari, parametrlori vo rejimlori arasdirilmisdir. Qeyd
edilmigdir ki, soboko avadanliglart vo bu avadanliglan istehsal edon firmalar segilorkon mévcud
saboko avadanliglar ilo uzlasa bilon, sobokonin geniglonmasini vo yenilonmosini tomin eds bilon
avadanliglara TUstlinliik verilmolidir. Soboko daxilindo molumatlarin iglonmosi {i¢lin miiasir
informasiya texnologiyalarindan istifado edilmasi talabi qoyulmusdur.

Acar sozlar: soboko protokollari, interneto qosulma zorurati, soboko avadanliglari, asinxron rejim,
keyfiyyot xarakteristikalari, komiyyat xarakteristikalari, soboka tohliikosizliyinin tomin edilmasi

ADMINISTRATIVE MANAGEMENT OF TECHNOLOGICAL CORPORATE
COMPUTER NETWORKS

Najafov Hasan Taghi- PhD candidate, Nakhchivan University, hasan_nacafov@mail.ru

Abstract. The article focuses on a few administrative administration concerns for business computer
networks. The protocols used in the control and management of technological processes, the need to
connect a technological corporate network to the Internet, the equipment that makes up a
technological corporate network, as well as network characteristics, parameters and modes are mainly
considered. It was noted that when choosing network equipment and companies that produce this
equipment, preference should be given to equipment that can be consistent with existing network
equipment, ensure the expansion and renewal of the network. In order to process information within
the network, there is a requirement to use modern information technologies.

Keywords: network protocols, the need to connect to the Internet, network equipment, asynchronous
mode, qualitative characteristics, quantitative characteristics, network security

Giris. Molumdur ki, texnoloji korporativ kompiiter sobokosi osason Oziinii iki sistemin
birlogsmosi soklind1 gostorir: burda texnoloji vo ya texniki obyektlorin monitoringi, diagnostikasi vo
idara edilmosi sistemi ilo korporativ sabake birlosmis sokilde foaliyyat gdstaorir. Texniki va texnoloji
obyektlor li¢lin yaradilan miiasir moniroring, diagnostika vo idaroetmao sistemlori do gizli vo ya agkar
sokildo bu iki sistemin birlogsmosindon ibarstdir [1]. Texnoloji proseslords vo texniki obyektlorde
nozarat vo idarasetma masalolori sistemin daxilinds lokal sobokalor vasitasi ilo hayata kecirilo bilar.
Lakin korporasiyanin miixtolif idaroetmo orqanlari ilo molumat miibadilasi, konar molumat monbalori
ilo miibadilo qlobal Internet sobokoesinden istifado zorurati yaradir [2,3].

Tadgqiqat iisullari. Texnoloji korporativ kompiiter sobokasi saboko daxilindo vo sobokadon
konar molumat miibadilosini miixtalif kanallar vasitosi ilo hoyata kecirir. Bu zaman texnoloji
korporativ kompiiter sabokosinin yuxari soviyyosi 0ziinii bir korporativ kompiiter sobokesi kimi
aparir. Miiasir texnoloji, korporativ kompiiter sobokolorindo 6Gtiiriilon vo gobul edilon molumatlarih
hacminin siiratli artimi, molumat miibadilasi tezliyinin siiratli artimi sobakalorin inzibati idaroetmo
mosaloalarinin yiiksok soviyyado hall edilmasini tolob edir. Bu sobokonin inzibati idaragiliyinin tomin
edilmosi miithiim ohomiyyat kosb edir vo biitovliikkdo sobokonin daxili vo xarici tohliikolordon
gorunmasina xidmat edir.

Miizakiralor. Saboko protokollarimin tayin edilmasi. Korporativ sobokonin miixtolif
hissolorindo foaliyyot gdstoron istifadogilor soboko ilo olagolorini miixtolif proqram vasitalori vo
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demali protokollar vasitasi ilo hayata kegirirlor. Ona gors do hor bir TCP/IP protokolundan va
Internetin kommunikasiya standartlarindan istifado edon istonilon soboko korporativ soboko sayila
bilir. Korporativ sobokada Web serverlor istifadocilora Internet xidmotlori kimi xidmatlor gostora
bilor. Texnoloji korporativ kompiiter sobokolorinds bu xidmatlor texnoloji proseslords yerina yetirilon
omoliyyatlarin gedisi vo xarakteri haqqinda toyin edilmis qaydalara uygun yigilaraq qruplasdiriimis
molumatlar ola bilor. Istismarda olan texniki qurgularin voziyyatinin doyismasi, cari vaziyyati, texniki
voziyyetin zaman igarisinds inkisafinin prognozlasdirilmasinin naticalori va s. ola biler. Texnoloji
korporativ kompiiter sobokolorinds istifadogilora verilon molumatlarin verilmo rejimlori ( on line,
periodik, sordu ilo va s.) vo mazmunu istifadagilorin maraqlarina uygun olaraq hazirlana biler.

Texnoloji korporativ kompiiter sobokolorinin asagi soviyyesi ilkin molumat monbalorindon
prosesin voziyyatini indikasiya edo bilon parametrlorin gabulu vo islonmasi, proseslorin idars
edilmasi ti¢lin idaroetmo organlarina idaroedici signallarin verilmasi ilo alagodardir. Bu prosedurlari
hoyata kecirmok iigiin obyekt kontrollerlori adlanan kontrollerdon istifado edilir. Ilkin molumat
vericilori 0z texniki xarakteristikalarindan asili olaraq asason analoq vo ya ikilik signalllar soklinds
signallar verirlor. Analoq signallar kontrollerlorin analoq signallarini gabul edirak ragomsal goklo sala
bilon giriglori torofindon gobul edilir. Bu zaman sistemin layihoslondirilmosi soklindo inzibati
idarsetmanin bazi elementlori hall edilmslidir. Buraya ilkin malumat vericilorinin vo zaman, tezlik,
amplitud, temperatur vo digor zoruri xarakteristikalarmin segilmoasi, kontrollerlorin uygun
xarakteristikalarinin se¢ilmasi kimi mosaloalorin halli daxildir. Qabul etdiklori signallar ikilik kodlar
soklindo veron ikin ceviriciler {igiin uygun miibadilo protokollar1 secilmolidir. Ilkin molumat
miibadilosi monbalorindo alinan moalumatlarin ilkin iglonmasi vo kompeks sokildo islonmasi ii¢lin
uygun proqram vasitalori se¢ilmali vo ya yaradilmalidir. Program tominatlar1 miiasir informasiya
texnologiyalarindan istifads etmoklo yaradilmalidir [4]. Sobokonin bir qovsaginda istifado edilon
program tominatlarinin ¢ixisinda alinan informasiyalar digoer qovsoqlar vo hissolor iiclin giris
molumatlar1 ola bilor. Bu vaziyyat proqram tominatlarinin seilmasi vo yaradilmasi iizorino ciddi
toloblor qoyur. Molumatlar soboko daxilindo 6tiirlilmazdon ovval miioyyon standart soklo
gatirilmalidir.

Texnoloji korporativ kompiiter sobokalarinin yuxari saviyyasi arazi iizro paylanmis sokilds ola
bilor. Saboks bir birindon uzaqda yerloson ofislori, bdlmalori vo xidmatlori birlosdirs bilor [5, 6]. Bu
xlisusiyyatlorino goro korporativ soboko timumiyystlo lokal sobokalordon ciddi sokildo forglonir vo
forqli prinsiplor tizerindo qurulur. Ona gors do korporativ saboko yaratmagin {izerine qoyulan osas
toloblordon biri Gtiiriilon molumatlarin hocminin azalidilmasi tolobidir. Bu sort daxilindo adoton
sobakado horakot edon molumatlarin islonmasi iisul va metodlari tizarine mohdudiyyastler qoyulmur.
Interneta qosulma zoruratinin tayin edilmasi.

Texnoloji korporativ kompiiter sobokolorinin inzibati idaro edilmasinin osas masololorindon biri
qlobal Internet sobokosina qosulmaq mosalosinin hollidir. Internet sobokesine qosulmaq qorari
asagidaki hallarda qobul edilo bilor:

- Internet xidmotlorindan istifads etmok zaruratinin oldugu hallarda;

- Internetdon molumatlarin Stiiriilmasi vo gabulu vasitoesi kimi istifada etmok zorurati yarandigda. Bu
zaman ogor diger miibadilo vasitolorindan istifado etmok miimkiin deyilso vo ya bu vasitalordon
istifado etmok oldugca baha olarsa.

- Internetdon ancag malumat monbayi kimi istifads edilirso tohliikali hallarin azaldilmas1 magsadi ilo
“sorguya gora qosulma” (dial-on-demand) texnologiyasindan istifado etmok maslohatdir. Bu zaman
Interneto qosulmaq soboka istifadagilorinin inisiativi ilo vo secilmis vaxtlarda hoyata kecirilo bilor.
Bu vaziyyat sobokaya konardan arzuedilmaz miidaxilos risklorini azalda bilar.

- Soboko istifadagilorinin hans1 Internet xidmatlorindon istifado edocoklori togribon do olsa
ovvoalcadon miiayyan edilmali vo onlarla sobokadon konarda istifado gaydalari haqda treyninglor
kegirilo bilor. Belaliklo sobokadon somarali istifado edilmasi va dyronma prosedurlari zamani
sobokays arzuedilmoz miidaxils imkanlarinin azaldilmasi tomin edils bilar.

- Saboka daxilinds malumatlarin Gtiirtilmasi {iglin paket komutasiyali virtual kanallardan istifads
etmak olar.
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Saboka avadanliqlarimin tayin edilmasi. Inzibati idars etmanin hall etmoli oldugdu digor miihiim

moasalo soboko avadanliglarinin tayin edilmasidir. Korporativ sobokonin kifayst godor miirokkab
quruluslu oldugunu vo miixtalif rabito tiplorindon, protokollarindan vo qosulma resurslarindan
istifado edildiyini nozoro alaraq bu masaloys xiisusi digqet ayirmaq lazimdir. Korporativ sobaka
avadanlig1 periferik vo magistral avadanliglar olmaq sorti ilo iki hissays ayrilir. Periferik qurgular
sobakanin uc noqtalorinds yerlogon istifadagilorin qosilmasi tigiin, magistral qurgular iso sabokanin
osas funksiualarimi (kanallarin komutasiyasi, marsrutlarin tomin edilmasi vo s.) reallasdirmaq
tictindiir. Bu qurgular vo onlarin hoyata kegirdiklori funksiyalar bazon bir birini avaz eds bilir. Qeyd
etmak lazimdir ki, magistral qurgularin etibarliligina, mohsuldarliina, portlarin sayma vo artirila
bilmak imkanlarina yiiksok toloblor qoyulur. Periferik qurgular har bir korporativ sobakanin asas
komponentlorindon sayilir [7-9].
Sobokoda periferik qurgular yerino yetirdiklori funksiyalardan asili olaraq iki yera béliiniir. Ilk
ndvbado bunlar marsrut formalagdiran routerlordir (routers). Routerlor bircins LAN sabokolori qlobal
informasiya sobokolori vasitasi ilo birlogdirir, miixtolif kanallar1 vo protokollar1 birlosdirir.
Marsrutizatorlar ayrica bir qurgu soklinds va ya kompiiterlor vo ya xiisusi kommunikasiya adapterlori
bazasinda proqram vasitolori kimi yaradila bilor.

On ¢ox istifado edilon ikinci tip periferik qurgular miixtalif tip sobokolordo isloyon totbiqi
program vasitolorinin qarsiliqli slagesini tomin edon sliizlordir (gateways). Osason korporativ
sobokoalorda lokal sobakolorin X.25 resurslari ilo qarsiliqli alaqasini tomin edon OSI sliizleri vo iBM
sabokolora qosulmani tomin edon SNA sliizlori istifado edilir. Osas funksional sliiz novlori bir ¢ox
hallarda program texniki vasito kimi yaradilir.

Bu gostorilon inzibati idaroetma qorarlart noticosindos asagidaki suallarin cavablar axtarilir vo
uygun soboko yaradilir:

- Sobokonin yaradilmasinin mogsadi;

- Saboka komponentlari vo avadanliglari;

- Cografi yerlosmasina gora saboka necs toyin edilmisdir?

- Topologiyasina gora sabaka necas toyin edilmisdir?

- Resurslarin yerlogsmasina gora soboka neca toyin edilmisdir?

Soboko avadanliglarinin tiplori vo xarakteristikalar1 toyin edilorkon holl edilmoli osas
mosalolordon biri do hansi firmalarin mohsullarindan istifado etmok masalosidir. Molumdur ki, soboko
avadanliglarinin toklif edon boyiik firmalar miimkiin qader tam informasiya xidmatlori gostora bilon
genis ¢esiddo avadanhiglar vo proqram texniki vasitolor toklif edirlor. Belo firmalar gabaqcil
komunikasiya texnologiyalarindan istifado etmokls siiratli internet (Fast Ethernet), asinxron rejimdo
Otlirmo vo gobul etmoni (ATM), virtual soboko yaratmaq imkanlarini tomin edon vasitolor
yaratdiglarimi reklam edir vo toklif edirlor. Hans1 firmalarin avadanliglarini segmok masalasi qarsida
durarkon asagidakilara diqqst etmok lazimdir:

- Segilon firmalarin avadanlioglart praktikada 6ziinii dogrultmus olmalidir;

- Miiassisa torafindan hal hazirda istifadods olan saboka avadanliglari ilo uzlasa bilon olmalidir;

- Texnoloji korporativ saboka genislondirilocok olarsa vo ya dinamik doyisikliklors ugrayacaq bir
soboko olarsa secilocok firmalarin avadanliglart asanligla genislondirilo bilon olmalidir;

- Segilmis firmalarin avadanliglar1 xidmot edilmadon uzun miiddat istismar edils bilon olmalidir.

Sabaka parametrlarinin vo xarakteristikalarimin tayin edilmasi. Inzibati idaroetmo masalolori
holl edilorkon soboko parametrlorinin vo xarakteristikalarinin toyin edilmasi vo toyin edilmis
parametrlorin, xarakteristikalarin sabitliyinin tomin edilmasi mosolosidir. Soboka parametrlori
dedikds konkret korporativ sobokonin strukturunu toyin edon paramertlor nozards tutulur [10,11].
Buraya sobokoys daxil olan qovsaglarin sayi, onlarin qarsiliql alagesi, qovsaq avadanliglarinin tipi
Vo torkibi daxildir. Qurgularin texniki xarakteristikalar1 ( omoliyyatlarin yerina yetirilmo siiratlori,
operativ vo xarici yaddas quréularinin hacmlori, rabito kanallarinin buraxma qabiliyyati vo S.) asas
parametrlor hesab edilir. Bu parametrlorin zaman keg¢dikca doyismasina ciddi nazarat edilmalidir. Bu
doyisikliklor imumilikda sabokoanin tohliikasizliyini poza bilacok arzuedilmaz konar toasirlordon ola
bilor. Ona gora do parametrlarin doyismasi sobokays kanar tasirlarin olmasini qiymatlondirmak tigtin
diagnostik alamatlor kimi istifads edils bilor.
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Ikinci qrup parametrloro funksional parametrlor aid edilo bilor. Bu parametrlor molumat
miibadilosinin idars edilmasi strategiyasini tosvir etmoklo komutasiya qaydalarini, rabito kanallarina
miiraciot iisullarini, marsrutlarin se¢ilmasi alqoritmlorini bildirir. Qovsaqlarda verilonlorin iglonmasi,
totbiqi programlarin yerino yetirilmosi ardicilligi, holl prioritetlorinin toyini parametrlori do
funksional parametrlor hesab edilo bilor. Sabokonin xarici alomlo olaqgesinin ciddi reqlamenti
olmalidir. Bu parametrs soligoli sokildo nozarst edilmasi soboko tohliikasizliyinin tominatlarindan
biridir. Burada tokco soboko ilo otiiriilon vo gabul edilon molumatlarin hacminog nozarato géstormok
kifayotdir.

Istonilon korporativ kompiiter ~sobokosinin  xarakteristikalar1  sobokonin  effektivlik
gostaricilorinin comi soklindo 6zilinii gostorir. Xrakteristikalar keyfiyyat vo ododi xarakteristikalar
olmagqla iki yera ayrila bilor. Keyfiyyot xarakteristikalarina sabokonin verilonlorin 6tiiriilmasi vo
islonmosi iigiin toqdim etdiyi operativ imkanlar1 sayila bilor. Buraya bir birindon uzaqda yerloson
istifadogilor arasinda miibadilonin olmasi, uzaqda yerlogson fayllara vo Verilonlor Bazalarina
qosulmaq imkani, uzaqda yerloson hesablama resurslarindan, o ciimlodon miixtolif omaliyyat
sistemlorinin idarssi altindfa igloyo bilon super kompiiterlordon istifado edo bilmok imkanlari,
elektron pogt xidmatinin olmasi, paylanmis verilonlor bazalarinda istifa do edilo bilmosi, miixtalif tip
verilonlorin 6tiiriilo vo gqabul edils bilmasi, masstablanma imkanlarinin varligi, bir soboks daxilinds
miixtolif istehsal¢ilarin mohsullarindan, avadanliglarindan istifade imkanlar1 daxildir.

Odadi xarakteristikalar da iki yers boliine bilor:

- Qlobal xarakteristikalar- mohsuldarliq, operativlik, etibarliliq, qiymat xarakteristikalari;
- Lokal xarakteristikalar- lokal xarakteristikalar sobakonin ayri ayri1 hissalorinin va qovsaqlarinin
funksional effektivliyini tasvir edir. Buraya
1) istifadodo olan Elektron Hesablama Masinlari vo onlarin ayri ayri hissalarinin;
2) Sabokanin ayr1 ayra seqmentlorinin vo EHM hissilirinin;
3) Giris, ¢ix1s alt sistemlarinin va biitovliikdo sobakoanin funksional effektivliyi daxildir.
Lokal xarakteristiklarain bir bdyiik qrupu zaman xarakteristiklaridir. Otiiriilon vo qobul edilon
molumatlarain soboko qovsaqlarinda gézlomaosi, iki qonsu qovsaq arasinda molumatlarin ¢atdirilma
vaxtlar, EHM-lorin resurslarinin azad olunmasmi goézlomo vaxtlari, molumatlarin ayr1 ayn
qovsaqlarda, quroularda vo alt sistemlords qalma vaxtlari va s.

Lokal xarakteristiklarain bir qrupu 6l¢iisiiz xarakteristiklar adlanir. Bu xarakteristiklara
- ayri ayr1 qovsagqlarin, rabito kanallarinin, EHM qurgularmin yiiklonmosi omsallart;
- gbzloma voziyyatinds olan sorgularin, molumatlarin sayz;
- Soboka qovsaglarinda, EHM-doa Vo ya sobokads olan malumatlarin timumu sayi va s. aiddir.

Natica. Mogalado texnoloji korporativ kompiiter sobokokarinin inzibati idars edilmosinin bazi
mosalolori aragdirilmisdir. Oziinii texnoloji va texniki obyektlorin monitoringi, diagnostikasi vo idara
edilmosi sistemlori ilo korporativ sobokolorin birlogsmasi soklinds gdstoran texnoloji korporativ
kompiiter sobokolorinin 6zlinomoxsus xiisusiyyatlori vardir. Bu xiisusiyyeotlor belo sobokolorin
inzibati idaro edilmosi iizorino xiisusi toloblor qoyur. Texniki obyektlor {i¢iin miiasir dévrdo
yaradilmis monitoring, diagnostika vo idareetmo sistemlorinin yaradilmasi va istismar tocriibolori
moqalodo deyilonlori tosdiq edir. Moqalodo alinmis noticolordon analji sobokolorin yaradilmasi
zamani istifads etmak olar.
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COXPROSESSORLU MULTIPROSESSOR SISTEMLORININ SINIFLORININ
MUOYYON EDILMOSI

Nursliyev Camaloddin Agabala oglu- assistent, Informasiya texnologiyalar1 vo sistemlori
kafedras1, AzZMIU, camal.nuraliyev@gmail.com
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Xiilasa. Cox sayli amrlar seili va ¢ox sayli verilonlar selino malik sinif arxitekturada istifade olunan
prosessorlar sistemdo biri birindon asili olmayaraq sarbast foaliyyat gos-torirlor. Ayr1 ayr1 verilonlor
selins epizodik miiraciatlor edirlor. Demali bu tip sistemds har bir prosessor dzilinlin proqgrammasini
he¢ nodon asili olmadan yerina yetirir. Bu sistem ¢ox boyiik ¢evikliys malikdir[5]. Onlar eyniadli
aparat ava-danliglart vo proqram tominatlarinin dostoyi ilo bir istifadogili sistemlordo hbir, hom do
cox totbiqi proaramli masalalorin hollinds yiiksok mohsuldarligla is-lomak imkanina malikdirler. Bu
halda sistem goxsayli masalalorin paralel holli isulundan istifado edocokdir. Qeyd etmok lazimdir ki,
miiasir tip multiprosessor sistemlorini adi kompyuter, is¢i stansiya va ya serverlords istifado olunan
mikro-prosessorlar osasinda qurmaq olar. Qeyd olunan multiprosessor sistemlorinin heg¢ biri tam
kamil sayilmir. Ciinki elo toloblor mdvcuddur ki, onlarin icrasi bu tip sistemlordo miimkiin olmur. Elo
omrlor var ki, onlarin yerina yetirilma prinsiplori sistemds nozors alinmayib.

Acar sozlar: mikroprosessor, qovsagq, klaster, kes,omoli yaddas qurgusu

DEFINING CLASSES OF MULTIPROCESSOR MULTIPROCESSOR SYSTEMS

Nuraliyev Jamaleddin Aghabala- lecturer assistant, department of Information technologies and
systems, AzUAC, jamal.nuraliyev@gmail.com
Naghiyeva Malahat Vahid- lecturer assistant, department of Information technologies and
systems, AzUAC, melahet.nagiyeva@gmail.com
Mammadli Maryam Igbal- lecturer assistant, department of Information technologies and
systems, AzZUAC, maryammammadli@gmail.com

Abstract. Processors used in class architecture with multiple command streams and multiple data
streams operate independently of each other in the system. They make episodic requests to separate
streams of data. So, in this type of system, each processor executes its programming independently.
This system has great flexibility[1]. They have the ability to work with high productivity in single-
user systems with the support of hardware and software of the same name, in solving both multi-
application and multi-application problems. In this case, the system will use the method of solving
multiple problems in parallel. It should be noted that modern type multiprocessor systems can be built
on the basis of microprocessors used in ordinary computers, workstations or servers. None of the
mentioned multiprocessor systems is perfect. Because there are requirements that cannot be fulfilled
in this type of systems. There are commands whose execution principles are not taken into account
in the system.

Keywords: microprocessor, node, cluster, cache, memory device

Giris. Adoton kompyuter texnikasinda ¢ox prosessorlu vo ¢ox masinli sistem resurs-larini dord
novbati siniflore ayirmagq olar:
- Simmetriki multiproses emal sistemlori (symmeTRic multIProcessINg), vo ya SMP-sistemlori;
- Adi hallardan forqli yaddasa ke¢idli (homogen) texnologiya sistemlori (non-un IForm memory
access), vo ya NUMA-sistemlori;
- Klaster sistemlori;
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- Kiitlovi parallel hesablama sistemlari (massively parallel processor) vo ya MPP-sistemlori.
- On yiikson inteqrasiya resurslarina malik simmetriki multiproses emal, yoni mikroprosessor
sistemloridir [1,2].

Mikroprosessor 1 Mikroprosessor 1 Mikroprosessor 1

Kes 1 Kes 1 Kes 1

Omoli yaddas
qurgusu

Giris/cixis fozasi
A

Saboka vo kommunikasiya |
interfeysi

Xarici qurgular

Sakil 1. Simmetriki multiprosessor emal sisteminin struktur elektrik sxemi [2]

Bu tip arxitekturada prosessorlarin hamisi biitiin omoli yaddas fozalarina vo gi-rig/cixis
qurgularina keg¢iddo eyni hiiquqludurlar. Bu sobobdon SMP-arxitektura simmetriki sayilir. Onun
interfeysinin omoli yaddas fozalarina, giris/¢ixis qurgu-larina, sistemin kes yaddas vo omoliyyat
sistemino keciddi elo toskil olunub ki, paylasdirilmis resurslar aras1 anlagmalar1 tam tomin edo bilsin.

Tadqiqat iisullari. Tomin etmo sin interfeysindoki, omoliyyat sistemlorindoki vo kes yaddasin
toskilindoki qadagalar (blokirovka) mexanizmlorinin qoyulmasi hesabina bag verir. Totbiqi mosololor
baximindan SMP sistemlari vahid kompleks resurslara vo prosessorlara malik hesablama sistemidir.
Hesablamalarin paralellogdirilmasi amaliyyat sistemini prosessorlarin birinds yerlogdirilmasini tomin
edir.

Biitiin sistem bu halda bir OS sisteminin idarasi altinda foaliyyat gosterir. Bu sistemi UNIX-so
oxsar, lakin Intel-platform komayi ilo WINdows NT dostoklonir. Bels sistemlords otuz ikidon ¢ox
olmamagq sortilo prosessorlardan istifado etmok olar. Hazirda SMP texnologiyadan ¢oxprosessorlu
superkompyuterlordo genis istifado olunur. La-kim sistemdoki ¢ox sayli prosessorlarin yaddas
fozasina qosulmalarda vo sindo olan mohdudiyystlor mohsuldarhigin yiikssldilmasinds ongallor
yaradir. Bu halda sistem sinini yiiksok mohsuldarligli kommutatorlarla ovoz etmoklo mohsuldarlig
artirmaq mimkiindiir. Belo halda problemlor gismon aradan qaldirilir. Problemlori tam aradan
galdirmaq {i¢iin NUMA texnologiyali multiprosessor sistemlorindon istifado tam faydali ola bilor.
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NUMA texnologiyali multiprosessor sis-temlori osason qovsaq yigimlarindan ibarstdir. Hor bir
qovsaq birprosessorlu ta-mamlanmis sistem vo ya SMP kompyuteridir. Onlarin hor biri fordi lokal
yaddasa vo lokal giris/cixis qurgularina malikdirlor.

Miizakiralor. Xiisusi mogsadli montiqi modul vasitosilo hor bir qovsagin omoli yaddas vo
girig/cixis qurgularina kegidi toskil edilir. Bunu sokil 2-don aydin gérmak olar. Bu sistemlordo yaddas
coxsayli fozalara ayrildigindan onlari trevo arxitekturali toskil edirlor. Toskil edilon yaddasda bir nego
iinvan saygaci tortib etmoklo, ona bir ne¢o prosessorun eyni anda miiraciot etmok imkanlar
yaradilmigdir. Sistemdo araliq dayanmalar vo longimolor aradan qaldirilir. Bu iso {imumi sistemin
mohsuldarligini xeyli artirm 1si olur [5-7].

Yiiksoksiiratli kommutator

i Resurslara montiqi ke¢id modulu i

o0 O i X

i v v i

° o o i Girig/gixis Omoli yaddas i

| - >

TP T T T
MP1 MP2 MPn

Sakil 2. SMP sistemi kommutatoru vo NUMA texnologiyalt MPS-i [7]

Bu tip texnologiyada maxsimum istifado olunan mikroprosessorlarin sayr mini kegir
(OrigIN3000 seriyal1). Genis totbiqini tapan miiasir tip super kompyuters misal olaraq yiiksok
mohsuldarligli vo ifrat siiratli Tera 10 gostora bilorik. Onun torkibindo 8-16 itanium tip prosessorlar
istifado oluna bilor. Kompyuter bes yiiz qirx dord SMP- qovsaglarindan ibaratdir. Mohsuldarligi 60
Tflopsa catir.

Kompleks parallel sistemlorin yaradilmasi parallel hesablama sistemlorinin asa-sinda kokli
dayisikliklorin teskiline zomin yaratdi. Bu tip sistemlor klasterlor ad-landirildi. Klasterlor bir nego
kompyuterdon ibarat olub, birgo emal edilon veri-lonlorin yaddasda qorunmasi vo yiiksok siiratli
magistrallart birlogdiron timumi paylagdirici resurslara malikdir. Klaster sisteminin timumi strukturu
sakil 3-do tosvir edilib. Sistemdo {imumi verilonlor dasti (y1gimi1) bir neco qovsaqda paralel emal
edilir. Emal prosesi sistemda el aparilir ki, istifadagids bir kompyuterls islomasi illyuziyasi yaranir.
Klaster sistemlorindo biitiin qovsaqlarin paralel emai proseslorinin icrasi ii¢lin imumi omoliyyat
sistemindon istifado edilmir. Lakin her bir klaster sistemindo 6z resurslarina cavab veran avtonom
OS omoliyyat sistemi moévcuddur. Demoli klaster- timumi verilonlors kegidi olan vo sistemin
qovsaqlart aras1t munasibatlori yaradan vasitadir. O, amoliyyat sistem saviyyasinda yox, lakin totbiqi
soviyyado formalasdirilam paralel sistemdir. O, ¢ox bdyiik imkanlara malikdir [7-10].

Bu tip sistemlordon iki sahado verilonlor bazasi paralel serverlorinds vo yiiksok etibarligh
hesablama sistem komplekslorinds istifads edilir. Klaster sistemi qrup qovsaqlardan ibarotdir. Bu
qovsaglar sistemin fasilosiz is rejimindo biri birindon asili olmayaraq sarbast iglayir va biri digaorinin
texniki vasitalorindon vo imkan-larindan istifads edir. Is prosesinda qovsaglardan biri siradan gixarsa,
digori onun isini 6z lizorino gotiiriib, sistemin imumi isini tamamlayr [11].
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v A\ 4 \4
Klaster sistemi Klaster sistemi Klaster sistemi
qovsagi qovsagi qovsagi

|
TN
Omoli yaddas
qurgusu

Sakil 3. Klaster sisteminin struktur elektrik sxemi [11]

Ogor klasterdo qovsaglar resurslara boliiniirss, bu sistem kiitlovi paralelli hesablama sistemi
(MPP) adlanir. Belo sistem tamamlanmis sarbast kompyuter-lordon ibarat olub, kommunikasiya
kanallar1 ilo biri biri 1lo alagalonirlor. Bu tip klaster sisteminin struktur elektrik sxemi sokil 4-do tosvir
edilib. Bu sistemds verilonlorin emal1 {i¢iin prosessorlar arasi molumatlandirma mexanizmindon
istifado edilir. Odur ki, bu tip sistemlori xobar &tiiron sistemlor do adlandirirlar. Istifadogi sistemdo
qosuldugu prosessorun mantiqi ndmrasini toyin eds bilor.

MPP arxitekturali sistemlordo iki variantli omoliyyat sistemlorindon istifado oluna bilor.
Onlardan birincisinde kompleks idarsedici sistem kimi(front-end), isloyir. Hor bir modulda asagi
imkanli OS sistemindon istifads edilir ki, bu da ona aid budaqlanmis sahodo foaliyyat gostorir.
Digorindo hor bir modulda UNIX sistemi OS kimi tam giicii ilo isloyir. Bu tip sistemlorin
programlasdirilmasi ¢ox ¢atin olur. [12]

Natica. Bu isdo osas mogsad yiiksok siiratli hesablama gabiliyystino malik hesablama
sistemi tortib etmokdir. Bu magsadls sistema ii¢ sarbast is qabiliyystine malik modullar: tatbiq
etmoklo paralel hesablama rejimino malik oluruq. Hor bir modulda {i¢ prosessor yerlosdirmaklo
sistemi multiprograml1 etmis oluruq. Baza elementi se¢imi zamani Intel sirkotinin son populyar
prosessoru sayilan Itanium 4 kristalin1 totbiq etmoklo sistemi superskalyar arxitekturali etmis
olurug.Yaradilan sistem kosmik todqiqgatlar institunda kosmosun todqiqi liclin nozords tutulub.
Layihslonan sistem yiingiil, miniatiir, az elektrik enerjisi tolab edir.Layiha lizorinds igloyarkon belo
naticaya galmak olar ki, coxmodullu multiprosessor sistemlarini secilon obyektlora totbiqi onlardan
alinan informasi-yalarin fasilosiz emalini togkil etmak olur.
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Qovsaglar

Kommutator
Sakil 4. MPP sisteminin struktur elektrik sxemi
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QANIX VADISININ TORPAQ ORTUYUNUN EKOLOJI QiYMOTLONDIRILMOSI
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Ozizov Adil Miirsali- k.e.d., professor, Ekologiya kafedrasi, AzZMIU, adil19512013@gmail.com

Xiilasa. Moqalado Qanix vadisinin torpaq ortiiyliniin 6yronilmasi vo ekoloji giymotlondirilmasi
istigamotindo aparilan todqigat islorinin noticolori gorh edilmisdir. Todgigat gedisindo Qanix
vadisindo torpaq ortiiyii strukturlarmim (TOS) yayilma xiisusiyystlorine uygun, homginin torpaq
xaritolarinin kdmayi vo asas torpaq-ekoloji amillars gora dord ekoloji grup ayrilmis vo bunlar arazinin
ekoloji cohotdon qgiymoatlondirilmasindo asas meyar Kimi qobul edilmisdir. Torpaglarin osas
diagnostik gostaricilaring gora bonitet ballar hesablanmigdir. Torpaq ortiiyii strukturlarinin dord asas
tipi miloyyan edilmis va onlarinin orta bonitet ballar1 tapilmigdir.

Acar sozlor: elementar torpaq areallari, torpaq ortiiyiiniin strukturu, bonitet ballari, relyefin plastika
metodu

ECOLOGICAL ASSESSMENT OF LAND COVER OF GANIKH VALLEY

Khalilova Afet Anvar- PhD in agricultural sc., ass.prof., department of Ecology, AzZUAC,
xelilova.afet(@)mail.ru
Azizov Adil Mursali- doctor of chemical sc., prof., department of Ecology, AzZUAC,
adil19512013@gmail.com

Abstract. In the article, the results of the research studies conducted in the direction of the study of
the soil cover and ecological assessment of the Ganikh valley were interpreted. Four ecological
groups were divided according to the spread characteristics of land cover structures in the Ganikh
valley, as well as with the help of soil maps and the main soil-ecological factors, and these were
considered as the main criteria in the ecological assessment of the area. Appraisal scores were
calculated according to the main diagnostic indicators of soils. Four main types of land cover
structures were identified and their average appraisal scores were found.

Keywords: elementary soil areas, soil cover structure, appraisal scores, relief plasticity method

Giris. Molumdur ki, torpaq biosferin on shomiyystli komponentlorindon biri olmaqla bir sira
ekoloji funksiyalara malikdir. Xiisusu tizvi-mineral torkibs malik olan torpaq tobii-tarixi proseslarin
naticasindo yaranan téromo olub biosferin biitiin komponentlorini bir-biri ilo olagslondirir. Eyni
zamanda onlarin tosiri altinda miinbitlik xassosi formalasir. Torpaqda movcud olan canli alomin hoyat
soraiti miinbitlik gdstaricilorinin komiyyot-keyfiyyot sociyyssindon asilidir. Torpagomalagolmo
prosesi, miinbitliyin formalagmas1 bir sira torpaqomslogotiron amillorden, o ciimlodon orazinin
relyefindon ¢ox asilidir. Odur ki, torpaq ortiiyliniin miihafizosi, onun miinbitliyinin saxlanilmas1 va
gorunmasi masalasi ekologiyanin osas vozifalorindon biridir. Bu magsadlo Qanix vadisi arazisindo
yayilmis torpaqlarin dyronilmasi vo ekoloji qiymatlondirilmasi xiisusi oshomiyyot kasb edir. Son
dovrlordo torpaq ortliyli strukturlarinin Gyronilmasi va ekoloji giymatlondirilmasino dair elmi-
metodiki todqiqatlar genislonir, xiisusilo relyefin plastika metodu osasinda torpaq ortiyiiniin
xaritologdirilmasi hoyata kegirilir, bu da torpaqglarin fiziki—kimyovi xassolorina, ekoloji vo agronomik
doyarino aid daha doqiq molumatlarin oaldo edilmosindo vo torpaq ehtiyatlarinin daha somorali
istifadosindo boyiik ohomiyyat kasb edir [1,2].

Elementar torpaq areallarinin ekoloji xiisusiyyatlorinin vo torpaq ortiiyli strukturlarinin
mioyyan edilmasinds vo qiymoatlondirilmasinds yeni tisul torpaq xassslorinin daha aydin
Oyranilmasinin asasini togkil etmokla, arazinin kond tosarriifati vo meliorasiya mogsadils istifadasi
ticiin tobii differensiasiyasinin doqiqlosdirilmasinds istifads edilir.
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Tadqiqatin metodologiyasi. Boyiik Qafqazin conub yamaci dagotoyi hissasino daxil olan vo
sahasi 220,0 min ha olan Qanix vadisi, doniz saviyyasindon 200-400 m hiindiirliikds yerlosmoklo dag
caylarinin gotirmo konuslari vo quru ¢ay yataqlari ilo kaskin pargalanmasi, torpaq ortiiyii strukturunun
miixtalifliyi vo tobii—ekoloji landsaftin rongarongliyi ilo sociyyslonir. Relyefin vo torpaq ortiiyi
strukturunun miirakkoblogsmoasine Qanixgayin subasari, cavan va qadim terraslar1 da kokli tesir
gostarir.

Torpagomoalogatiron siixurlar gilli-gillicoli alliivial vo qumsal-gaydasli alliivial-proliivial
cokiintiilordon toskil olunmusdur. Qrunt sularin soviyyesi 0,5-3,0 m-don 4-6 m arasinda toroddiid
edir. Torpagamalogalma meso—bozqir bioiglim soraitinds (atmosfer yagintilarinin orta illik migdari
1200-550 mm) formalasir. Bitki 6rtiiyli comon—0t, goman—bataqliq, diizon mesoaliklar va kolluglardan
ibaratdir. Uzun illor boyu arazides insanin tosarriifat foaliyyati naticasinds mesoliklor qirilmis, yerinda
coxillik meyvo baglar1 vo modoni bitkilorin okin saholori salinmisdir. Orazido alliivial-gomon,
alliivial-comon-meso, ¢omon-bataqli, ¢comon-qohvayi torpaglarin Xxam vo suvarilan variantlarinin
miixtalif novlori yayilmisdir [1,2].

Tadgiqat isindo V.R.Volobuyevin toklif etdiyi "relyefin plastika” metodundan vo sonralar
V.M.Fridland, I.N.Stepanov va Q.S.Mommaoadov, H.M.Haciyev, A.B.Caforov torafindon hazirlanmis
"metodiki tovsiyyalordon" istifado edilmisdir [3,4,5].

Qanix vadisi iizro torpaq Ortliyli strukturlar1 relyefin plastikasi nozora alinmagla
qiymatlondirilmesi ii¢iin I.N.Stepanov (2003), Q.S.Mammaodov (1990,2003), H.M.Haciyev (1990)
torafindon toklif olunmus yeni yanasma {isulundan vo tadqiqat islorinin noticolorindon istifado
edilmisdir [6,7].

Miizakirslar. Orazinin torpag-ekoloji voziyyatinin qiymotlondirilmosinin asas meyarlar: Kimi
relyefin miirokkablik doracasi, torpag-qruntlarin xarakteri va daslilq doracasi, grunt sularin doarinliyi,
narin torpaq vo humus gatinin qalinligr qobul edilmis vo onlarin osasinda birlogsmis skala tortib
edilmisdir (Cadval 1).

Cadval 1. Qanix vadisinin torpag—ekoloji giymatlondirms meyarlari [2]

Orazinin Qalinliq, m Qrunt suyu
miirs Parcal Narin Qranulo- Miner Caydas- Meliora
kkab Relyef anma Humus | metrik | Dorinli, qmive |
- torpaq . allasm sel siya voz.
lik omsal qati tarkib m .
doracasi qati a, g/l | hadisasi
Alliivial - Dayam
m..f;ikg terrash | 0,85- | 20— | 0,35- a(i'r"' 80— |20 | | an
o dizonliklor | 1,18 | 25 | 042 |79 100 | 25
coli
Orta Qanix Orta vo Movsii | Nisboto
dorocads avin 1,18- | 1,0- 0,23- ineiil | 1.0-25 1,3- | migay | nqgeyri-
miirakka cay 1,56 15 0,35 yungut o 2,0 dasqmn1 | dayana
b subasar1 gillicali al
Gotirmo Movsi
konuslarinin - mi cay :
Miirokko | otoklori | 1,56- | 15- | 0,42 O?t!';Yl ° | 0500 | 07— | dasqm dgezrrl'l'
b Vo 185 | 20 | 050 o o Il I yanlq
K gillicali It
onusarasi
¢cOkokliklor
Goatirma Qumlu- Sel
Yiiksok | konuslarinin umsal hadisal | Kaskin
daracads dagotoyi 1,85- | 0,35- 0,15- g 0,3- ori vo geyri-
. Vo 1,5-3,0
miirokka yuxari 3,76 | 0,80 0,20 . 0,5 cay | dayaniq
yiingtil
b Vo orta e dasqinl I
: . gillicali
hissolari ar1
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Tadqigat islorimizin naticosi olaraq relyefin va torpaq ortiiyl strukturunun miirakkobliyino géro
Qanix vadisinin arazisinds dord torpag-ekoloji grup ayrilmisdir.

Az miirakkob arazilor - alliivial-terrash zoif meyilli diizonlikds torpaq ortliyli zoif deracado
(0,85-1,18), relyef iso zoif vo orta dorocado pargalanmisdir (0,09-0,11), miirokkoblik amsalinin
gostaricisi 0,08—don azdir. Bu ekoloji qrup Qanix vadisinin terrash diizenlik hissasini shato edir.
Orazinin ¢ay daralori vo yargan tipli ¢ay terraslar1 vasitasilo pargalanmasi naticasinda grunt sularin
saviyyasi darina (5-10 m) diismiisdiir. Burada goman-gahvayi torpaqlarin Xxam va suvarilan névlari
inkisaf etmisdir.

Orta doaracads miirakkab arazilor - Qanixgayin subasari va algaq terraslarini ohato edir. Torpaq
ortliyli zoif vo orta doracodo par¢alanmisdir (1,18-1,56), relyefin parcalanma indeksinin qiymati
0,10-0,14 toskil edir, miirokkablik omsali 0,12—0,17 arasinda doyisir. Orta doracods miirokkoblogmis
aorazilor algaq terraslardan (0,5-6,0 m) toskil olunmus Qanix ¢ayr boyu uzanan 1,0-3,5 km eninds
zolag toskil edir. Qrunt sular1 satho yaxin olub (0,5-1,0 m), bazon yaz va payiz aylarinda torpaq
sothina ¢ixir.

Bozi yerlords grunt sularin soviyyasi 1,0-2,5 m arasinda doyismoklo zoif minerallasmasi (1,3
2,0 g/l) ilo saciyyolonir. Orazido zoif inkisaf etmis layl alliivial-gomon vo alliivial-goman-meso
torpaglar yayilmisdir.

Miirakkab arazilar - gotirma konuslarinin otoklori vo konusarasi ¢okokliklords torpaq ortiiyt
zoif vo orta doracado pargalanmisdir (1,56-1,85), relyefin par¢alanma qiymoti 0,07-0,15 arasinda
doyisir, miirokkoblik amsali 0,15-0,18 toskil edir. Orazi relyefinin miirokkoblogmasindo Qanix
vadisinin simal hissasina daxil olan konusarasi ¢okokliklarin rolu boyiikdiir. Konusarasi ¢okokliklor
dagotoyi hissads formalagmisdir. Qrunt sulari torpaq sathins yaxin olub (0,5-1,0 m) yaz va payiz cay
dasqinlar1 movsiimiinds saths ¢ixir. Orazids ¢omon-bataqli torpaglar inkisaf etmisdir.

Gotirmo konuslarinin otoklori zoif meyilli vo mikro¢okokli hamar diizonlikdon ibaratdir.
Goatirma konuslarinin simal — dagstoyi hissesindon giiclii yeralt1 axinlar vasitasilo galon qrunt sulari
sotha yaxinlagsmaqla (0,5-2,0 m) orazinin meliorasiya voziyyatina tosir gostarir vo torpagomsalogolmo
prosesindo yaxindan istirak edir. Istor konusaras1 vo istorso do gotirmo konuslar1 atoklorindo grunt
sular1 daha zoif minerallasmas: (0,7-1,0 g/l) ilo forqlonir. Orazinin tobii-ekoloji soraiti alliivial-
comon, alliivial-gomon-meso vo coman-bataqli torpaqglarin inkisafina sobob olmusdur.

Yiiksok doracada miirakkab- gotirma konuslarinin dagoatoyi, yuxart vo moarkoz hissolori. Torpaq
ortliyti kaskin pargalanmis (1,85-3,76), relyef giiclii par¢alanmigdir (0,19-0,27), miirokkoblik omsali
0,18-0,29 arasinda doyisir. Yiiksok dorocodo miirokkob orazilor dag caylar1 gotirmo konuslariin
dagotoyi hissasini ohato edir. Qrunt sulart nisbaton dorinds (2,5-3,0 m) yerlogsmokls, ¢ay dasqinlar
dovriinds torpaq sothino yaxinlasir (0,5-1,0 m). Qrunt sularinin minerallagsmasi ¢ox zoifdir (0,3-0,5

g/l).

Orazido torpaqglarin bonitirovkasi ticiin movcud metodikalara uygun olaraq qiymotlondirmo
meyarlar1 Kimi gobul edilmis diagnostik slamatlarin (humus, azot vo U9C) 0-20, 0-50, 0-100 sm
torpagq qatindaki ehtiyati hesablanmis, onlarin etibarlig1 riyazi-statistik yolla yoxlanilmis va bu
gositorciloro asason torpaqlarn orta hesabi bonitet ballar1 tapilaraq osas bonitet skalasi tortib
edilmigdir. On yiiksok bal (100) suvarilan ¢coman-gohvayi torpaglara aid olmusdur. Etalon torpagin
gostaricilori ilo miigayisado alliivial-gomon torpaglar— 88, alliivial-comon-meso-83, suvarilan
allivial-comon— 75, zoif inkisaf etmis layl alliivial-goman va alliivial-comon-meso— 55-56, ¢aydasl
yuxa alliivial-gomon torpaglar iso— 28 bal ilo giymotlondirilmisdir. Toshih omsallar1 kimi torpaqlarin
granulometrik torkibi, yumsaq gatin qalinhigi, dasliliq doracasi, bataglasma, torpag areallarmnin
parcalanma doracosi istifados edilmisdir.

Qanix vadisinda torpaq ortiiyii strukturlarinin 4 tipi miiosyyan edilmis va har bir struktur tipinin
orta hesabi bonitet ballar1 hesablanmis vo asagidaki naticolor alinmigdir: agacsokilli-halqovari tip
(gotirmo konuslarinin yuxart vo orta hissalori)— 56 bal; bordyur tipi (terrasli diizonlik)-85 bal;
yelpikvari tip (konusarasi ¢okokliklor vo gotirmo konuslarinin atoklori)— 78 bal; simmetriyaya oxsar
tip (Qanix¢ayin subasari va algaq terraslari)— 67 bal (Cadval 2). Bu gostaricilora asason Qanix vadisi
torpaqglarinin ekoloji giymatlondirilma xarita-sxemi tortib edilmisdir (Sokil 1).
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Cadval 2. Qanix vadisi torpaq ortiiyii strukturlari tiplarinin bonitet ballari [6]

Torpaq ortiiyiiniin struktur tiplori Bonitet ballan
Agacsakilli-halgovari tip (gotirmo konuslarinin yuxari vo orta hissalori) 56
Bordyur tipi (terrasl diizonlik) 85
Yelpikvari tip (konusarasi ¢okokliklor vo gatirmo konuslarinin stoklori) 78
Simmetriyaya oxsar tip (Qanix¢ayin subasari vo algaq terraslar) 67

Kasrin suratinds struktur tiplari, 1naxracinda
isa struktur tiplarina gora bonitet ballan

I —Agacsakilli-holgovari tip
IT —Bordyur tipi

111 —Yelpikvari tip

IV —Simmetriyaya oxsar tip

Sakil 1. Qanix vadisi torpaglarinin ekoloji qiymotlondirilmo xorita-sxemi [6]

Notica. Tadgiqatlarin naticasi olaraq Qanix vadisinda dord torpag-ekoloji grup ayrilmis, torpag-
ekoloji gostaricilor orazinin ekoloji cohotdon qiymatlondirilmasinds oasas meyar Kimi gobul
edilmisdir. Torpaq ortiiyli strukturlarinin dord osas tipi miioyyan edilmis, ayri-ayri torpaglarin vo
struktur tiplorinin orta bonitet ballar1 hesablanmigdir. Noticolora gora ekoloji baximdan bordyur (85
bal) vo yelpikvari (78 bal) struktur tiplori alverisli hesab olunur, simmetriyaya oxsar (67 bal) vo
agacsokilli-halqovari (56 bal) tipli strukturlar yayilan orazilards iso torpaqlarin keyfiyyati asagidir vo
onlara insanlarin miidaxilasi talab olunur.

I9dabiyyat

1. Hosonov V.H., Xolilova A.9. 2007. Qanix vadisi torpaq ortiiyii strukturlarinin aqgroekoloji
xiisusiyyatlori. AMEA Torpagsiinasliq vo Agrokimya Institunun osarlori, XVII cild, 5.518-522. Baki,
Elm

2. Mammoadov Q.S. 2010. Azarbaycanin torpaq ortilyiiniin strukturunun dyronilmasinin metodoloji
asaslari. ATC-nin asarlar toplusu, X1 cild, s.17-25. | hissa, Baki, EIm

3. Mommadov Q.S., Haciyev H.M., Caforov A.B. 2013. Relyef nazars alinmagqla torpaq xaritalorinin
tortibi (metodik tovsiyo) AzETEII, s.24. Baki

4. Bonob6yes B.P. 2013. Bomnpockl OIleHKH KaueCTBEHHOTO COCTaBa 3eMelb B A3zepOaiikaHCKoN
CCP. c. 262-268. Mocksa, MI'Y

5. Crenanos M.H. 2003. [IpocTpaHcTBO 1 BpeMs B HayKy o nouBax HemakydaeBckoe OYBOBEICHHE.
c. 184. Mockga. Hayka

6. ®pumiang B.M. 2014. Ctpykrypa HOYBEHHOTO IMOKpoBa Mupa. ¢.23. Mocksa. MbICIb

110



Elmi asarlor, Totbiqi riyaziyyat va mexanika Scientific works, Applied mathematics and mechanics, 2024,N1

References

1. Hasanov V.H., Xalilova A.A. 2007. Qanix vadisi torpaq ortuyu strukturlarinin agroekoloji
xususiyyetleri. AMEA Torpagshunasliq ve Agrokimya Institunun eserleri, XVII cild, s.518-522.
Baki, EIm

2. Mommoadov Q.Sh. 2010. Azoarbaycanin torpagq ortuyunun strukturunun oyrenilmesinin
metodoloji esaslari. ATC-nin eserlor toplusu, XI cild, s.17-25. | hisse, Baki, EIm

3. Mammoadov Q.Sh., Hajiyev H.M., Jafarov A.B. 2013. Relyef nezere alinmagla torpaq
xeritelerinin tertibi (metodik tovsiyye) AzETEII, s.24. Baki

4. Volobuev V.R. 2013. Voprosy ocenki kachestvennogo sostava zemel' v Azerbajdzhanskoj SSR.
S. 262-268. Moskva, MGU

5. Stepanov I.N. 2003. Prostranstvo i vremya v nauku o pochvah Nedakuchaevskoe
pochvovedenie. s. 184. Moskva. Nauka

6. Fridland V.M. 2014. Struktura pochvennogo pokrova mira. s.23. Moskva. Mysl'

Moaqalaya istinad: Xolilova A.O., Ozizov A.M. Qamix vadisinin torpaq ortiyiiniin ekoloji
qiymatlondirilmasi. Elmi Osarlor/Scientific works, AzMIU, s. 107-111, N1, 2024

For citation: Khalilova A.A., Azizov A.M. Ecological assessment of land cover of Ganikh valley. EImi
Osarlar/Scientific works, AzUAC. p.107-111, N1, 2024

Redaksiyaya daxil olma/Received 11.10.2023
Capa qgoabul olunma/Accepted for publication 11.01.2024

111



Elmi asarlor, Totbiqi riyaziyyat va mexanika Scientific works, Applied mathematics and mechanics, 2024,N1

http://doi.org/10.58225/sw.2024.1-112-116

OIL AND GAS PROSPECTS OF THE AGBURN-DENIZ STRUCTURE RELATED TO
THE PETROPHYSICAL CHARACTERISTICS OF THE ROCKS

Zeynalova Sevil Adil- teacher, department of Oil and gas geology, ASOIU, z7sevil@mail.ru
Sharifov Jafar Jabrayil- teacher, department of Oil and gas geology, ASOIU,
sherifov1958@mail.ru

Abstract. The article discusses the relationship between the oil and gas prospects of the Agburn-
Deniz uplift zone with rich oil and gas condensate fields and its geological and tectonic
development features. The main object of study in the Agburn-Deniz is the Productive serie and
sediments below it. Relevant studies have been conducted in several structures to investigate
whether there is a regularity in the change of collector properties of rocks on a regional scale and
individual structures. The oil and gas prospects of the Northern Absheron archipelagoare mainly
due to traps due to lithological cracking in the Post kirmali suite and Kala Suite sand horizons of
the PS and their fault zones, and tectonic shielding in the parts complicated by fractures and partly
to carbonate-fractured sediments of the Upper Cretaceous.

Keywords: oil, gas, sedimentation, archipelago, facies, carbonate, psammite

AGBURUN DONiZ STRUKTURUNUN SUXURLARIN PETROFIZiKi
XUSUSIYYOTLORI ILO OLAQODAR NEFT-QAZ PERSPEKTIVLIYI

Zeynalova Sevil Adil qiz1- miisllim, Neft-qaz geologiyasi kafedrasi, ADNSU, z7sevil@mail.ru
Sarifov Cafar Cabrayil oglu- miisllim, Neft-qaz geologiyasi kafedras1t ADNSU,
sherifov1958@mail.ru

Xiilasa. Moaqgalado Agburun-deniz qalximinin neft-qaz perspektivliyinin pogqnozlasdirilmasi, onun
geoloji qurulusu vo tektonik inkisaf xtisusiyyatlorindon bohs edirlir. Bu qalximda osas todgigat
obyekti Mohsuldar gat vo ondan altda yatan cokiintiilordir. Regional migyasda Agburun-doniz
strukturunda siixurlarin kollektorluq xiisusiyyatlarinin doyismasinds ganunauygunlugun olub-
olmamasini aragdirmaq moagsadi ilo bir sira todqiqatlar aparilmigdir. Bu strukturun neft-qazliliq
perspektivliyi asason Mohsuldar gatin Qirmakialt1 lay dastasi(QALD)va onun qumlu horizontlari,
onlarin pazlasma zonalarinda litoloji pazlagsma, qirilmalarla miirokkoblosmis hissolords iso tektonik
ekranlagma ilo olagoadar tolslorlo vo gismon iist Tobasirin karbonatli-¢atli ¢okiintiilori ilo slagodar
oldugu prognozlasdirilir.

Acar sozlar: neft,qaz, ¢okiintiitoplama, arxipelaq, fasiyalar, karbonat, pisamit

Introduction. The Agburn-Deniz Uplift Zone, located in the vicinity of richoil and gas
condensate fields, covers a large area from the northwest of the Absheron Peninsula to the
southeast. This zone includes the following structures: Goshadash, Agburun-Deniz, Absheron
earring, Northern Absheron, Western Absheron, Khazri, Gilavar, Arzu, Day of Murder, Vusal,
Sevinj, Dan Ulduz, Novkhani, Aymara, Ganjlik, Ashrafi, Galaba, Zirve, Hamdam, Karabakh folds.
More than 90% of Azerbaijan's annual oil production comes from the Productive Formation (MG).
At the same time, in terms of the prospects of hydrocarbon exploration, the rock complex above
and below the MG in different regions of Azerbaijan is highly valued [1,2].

Methods. From this point of view, the main object of research in the Northern Absheron
archipelago is the PS and the sediments below it. Relevantstudies have been conducted in several
structures at the regional level and in individual structures to investigate the regularity of changes
in the collector properties of rocks. It should be noted that the Agburun-sea structure in the southern
hemisphere of the Northern Absheron archipelago creates another undulation of the hinge. This
structure is separated from the Goshadash uplift by a shallow saddle. The rise has been studied by
aerial photography, mapping, exploratory drilling (southeast periclinal section), AMS seismic
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exploration, gravimetric exploration, and seismoacoustic profiling. The Auburn-Deniz structure
was first discovered in 1948 byseismic surveys. Various geophysical surveys conducted in 1960-
1980 reaffirmed theexistence of the Auburn-Deniz structure near the south-western wing of the
Abshe PS, measuring 11x3.25 km according to the 1400 m ships and 3.5x12.5 km according to the
upper surface of the chalk (2000 m ships). The wrinkle has an asymmetrical structure in both
transverse and longitudinal sections. The north-east wing is inclined (10-12°) and the south-west
wing is relatively steep (25-30°).

Results. The arch part of the fold is complicated by large longitudinal cracks in the formof
horsts. According to the Cretaceous sediments, the uplift is composed of wrinkles complicated by
reverse faults. The angle of inclination of the north-eastern wing (lower Cretaceous) is 50°, while
that of the south-eastern wing (upper Cretaceous) is 70° (Figure 1) [3,4].

&0 15 30km 2 X

E Structures E Mud Volcanos

Figure 1. Inclination of the north-eastern and south-eastern wing [4]

The seismological profile of the Agburun-Deniz-Absheron-Northern Absheron line shows that
the folds are mainly sedimentary. The dynamics of this type of development of folds and the
complication of most folds in the study area with mud volcanoes is a direct indication of both high
tectonic activity and high conditions for the formation of traps in which hydrocarbon deposits can
form (Figures 1, 2) [5, 6]. The folds are complicated by a large number of transverse, longitudinal,
and radial faults, which suggests that the oil and gas deposits that may be present there are mainly
due to lithological faults and tectonic shielded traps. The fact that the rocks of the same age in the
Pontus, QAD, and QAD centuries are folded from the wings ofthe fold to the arch shows that the
rate of development of the uplift is greater than the rate of sedimentation during that geological
time. The fracture, which complicates thearch of the structure, developed as a fault-type fracture
from the first stage of development, that is, from the beginning of the Pliocene to its end, and did
notchange its direction of deposition much. It can be concluded that active technological processes
continued in the Fourth Period [7,12] (Fig.2).

Figure 2. Geological profile in the direction of Agburun-Deniz-Absheronearring-Northern
Absheron [12]
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It should be noted that in 2014, exploration well No. 1, located in the Auburn- Deniz structure
at a depth of 10 meters, near the arch of the south-western wing of thestructure, was delivered to
the project horizon and more detailed information on stratigraphy, lithology, oil and gas content
was obtained. are.

The well was drilled to a depth of 860 meters, fully opened the project horizon Girmekialti
formation (GALD), and a 168.3 mm production pipe was lowered into the well. The interval of
1773-1792 m of QALD in terms of oil content in the section of well No. 6 in the Agburun-Deniz
exploration area is noteworthy. In the explorationwell No. 7 drilled between the two longitudinal
fractures in the arch part of the uplift, the QALD sediments are also characterized by positive
electrocardiographic features in terms of oil content.

Gas manifestations were recorded during the opening of Miocene sediments inthe northern
Absheron archipelago. However, the low sand content at the intersection does not allow to accept
these sediments as a basic object for prospecting. It is more expedient to study the oil and gas
content of Miocene sediments in exploratory wells drilled in the Mesozoic (Mz). The oil and gas
content of carbonate-fractured sediments of the Valanj floor of Cretaceous, lying at relatively
great depths, shouldbe studied primarily in the Agburun-Deniz and Goshadash areas formed in the
north- west of the archipelago [8, 10, 13]. In well No. 20 drilled in the arch part of the north-eastern
wing of the Agburun-Deniz uplift, the clay deposits of the Barrel floor were drilled to a depth of
1,400 m, and in the search wells No. 37 and 39 drilled in the north-eastern wing of the Absheron
Cup, at depths of 906 and 1930 m, respectively.lt is possible that the promising Valanjin-Berries
age carbonate-fractured sediments were discovered at relatively shallow depths in the Goshadash
and Agburun-Deniz uplift, which are located at the same hypsometric level as these uplifts due to
the sediment ceiling (Figure 2).

According to the data of deep exploration wells, oil and gas analysis of the studied part of the
section allows saying that gas and gas condensate fields are likely to be formed as a result of gradual
migration of hydrocarbons in the Agburun-Deniz and adjacent formations. Analysis of changes
in the reservoir properties of rocks along the field and depth allows to objectively assess the fluid
capacity and oil and gas prospects in natural reservoirs. For this purpose, porosity and permeability
variation graphs characterizing the collectorship of rocks up to a depth of about 3000 m in the
Agburun-Deniz area were compiled and analyzed (Fig.3).
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Figure 3. Depth variation of granulometric and collector properties of rocksalong with the depth
[12]
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The analysis allows to characterize the collectorship of deep-sea rocks in the Agburun-
Marine area as follows: rocks at a depth of 400-550 m contain 23% of epiphytes, 17% of
psammites, 38% of siltstones, and 22% of pelites, while the carbonate content is about 5%. The
porosity of the rocks in this composition is 26- 27%, and the permeability is 773 MD on average.

The amount of epiphytes in the sedimentary complexes located in the depth range of 550-
700 m varies between 24-26%, psammites 19%, siltstones 25-26%, and pelites 30-32%. As for
carbonate, their percentage is almost unchanged. The porosity of such rocks is 28-29%, and the
permeability is about 850-860 MD.

Subsequent sediments, ie depths of 700-850 m, are characterized by a relative increase in
pseudite and psammite facies (33, 25%), and a relative decrease in siltstone and pelite facies,
respectively (14, 28%). Under certain conditions of increasing carbonate content, the porosity
decreases to 15-16%, and, accordingly, the permeability decreases with a jump, falling to 490-500
MD.

At a depth of 850-1000 m, the rocks are characterized by 27% of epiphyte fascia, 23% of
psammite, and 42-44% of the total amount of siltstone and pelitic fascia. In this interval, the
carbonate content of the rocks is again characterized by an increase and reaches 7-8% -3. It is in
this range that the porosity gets its lowest value during the cut, 14-15%. Despite the small porosity,
a relatively sharp decrease in the pelvic fascia has a positive effect on the permeability value, which
increases to 520- 525 MD. Depth intervals of 1000-1150, 1150-1300, 1300-1450, 1600-1750,
and

1750-1900 m are characterized by similar collector indices. Thus, on average, it consists of
5-6% psephyte, 13-14% psammite, 28-30% siltstone, and more than 55- 60% pellets. Such a high
pellet fascia has led to a sharp decrease in the conductivityof carbonate and even porosity (up to
27 MD).

In the next 1900-2050 m depth range, an increase in petite and psammite facies, a sharp
decrease in pellets, a relative decrease in carbonate, and an increase in porosity, led to an increase
in permeability to 320 MD.

With minor exceptions, certain changes are observed in the collector of rocksat depths of
2050-2200, 2200-2350, 2350-2500, 2500-2650 m. Thus, the reduction of pelitic fascia and
carbonation has a positive effect on porosity and permeability.Based on all this information
and analysis, a correlation matrix characterizing the collector rocks of the field is given (Table 1).
The geological meaning of this is that ifthe correlation coefficient takes a value of a unit or is close
to it, it means that the mathematical dependence between the two parameters is strong. This
connection will be the maximum at "1" and the minimum at "0". Naturally, there is no relationship
between the two quantities of any parameter at zero value. In addition, the dependence of the
conductivity parameter (K) of the rock on its other collector properties is expressed by the formula.
The main advantage of expressing this dependence in this way is that it is statistically assumed that
the conductivity can be calculated on a limited database or what values it can take.

Table 1. Correlation matrix for Agburun-sea area [12]

Petite Psamit Alevrite Pelite CaCOs3 Porosity Conducivity
Petite 1 0,633 -0,174 -0,728 -0,243 -0,246 0,806
Psamit 0,633 1 0,161 -0,855 -0,140 -0,079 0,654
Alevrite -0,174 0,161 1 -0,474 -0,146 0,205 0,046
Pelite -0,728 -0,855 -0,474 1 0,265 0,065 -0,742
CaCOs -0,243 -0,140 -0,146 0,265 1 -0,241 -0,370
Porosity -0,246 -0,079 0,205 0,065 -0,241 1 0,231
Conductivity | 0,806 0,654 0,046 0,742 -0,370 0,231 1
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Conclusion

1. The oil and gas prospects of the Northern Absheron archipelago are mainly related to the sandy
horizons of the MG QLD and QALD and lithological cracking in their fault zones, and tectonic
shielding in the areas complicated by fractures and in part to the upper Cretaceous carbonate-fractured
sediments.

2. Lithologically cracked and tectonically shielded traps in the fault zones of QALD and QALDs
should be prepared for exploration by seismic survey and the presence of KH deposits in them should
also be checked by direct survey methods. The oil and gas content of the Upper Cretaceous sediments
can be studied by drilling an exploration well with a project depth of 4,600 m in the arched part of
the Agburun-Deniz uplift.

3. It is expedient to drill multi-well wells in the surrounding areas with high prospects.

References

1.Mehdiyev R.N, Omarov A.K, 2004. Oil and gas perspectives of Miocene-Paleogene and
Mesozoic sediments in Absheron archipelago, Azerbaijan oil economy, Ne 5, p.1-8

2.Majid N.A, Yusifov M.H, Omarov A.K, Seyidov M.M, Mammadova M.A. 2015 Clarification
of tectonic structure of Agbur marine structure based on new geological-geophysical data,
problems of oil and gas perspective and discovery of Mesozoic sediments, ANT, N3, p.3-8
3.Mukhtarova X.Z. 2017. Features and perspectives of the geological structure of some fields of
Absheron oil and gas region, Azerbaijan Oil Economy, 2017, Ne 2, pages 3-13. Suleymanov AM
Regional structural-tectonic features of the north- western part of the Absheron archipelago, ANT,
N4, p.3-11

4.Mukhtarova H.Z, Nasibova G.D. 2016 Prospective oil and gas structures of the Absheron
archipelago of the UCV and the main directions of their further research. International Scientific
and Practical Conference “WORLD SCIENCE”, p.32-39. Abu Dhabi, UAE

5.Mukhtarova H.Z., Nasibova G.D. 2019. Prospects for the oil and gas economy of the North
Absheron archipelago in the South Caspian Basin in connection with the tectonic development of
the structure. Web of Scholar. Multidisciplinary Scientific Journal., Ne10(40). p.16-23
6.Narimanov N.R. 2012. To the tectonics of the Absheron archipelago. Azerbaijan Oil Economy,
Nel0, p.1-5

7.Yusifov X.M. 2013. Towards the justification of perspectives of oil and gas deposits of deep
Meso-Cenozoic deposits of Azerbaijan. Azerbaijan Oil Economy. Ne 5, p.13-25

8.Alizade A.A, Ahmedov G.A. 2016. Geology of oil and gas fields of Azerbaijan. Moscow
9.Alizade A.A, Ahmedov G.A, Zeynalov M.M, Rzaeev M.A, Akhverdiev N.T. 1972. Mesozoic
deposits of Azerbaijan and prospects for their oil and gas. p.216. Nedra

10.Alihanov E. N. 1978. Geology of the Caspian Sea.p.189. Baku: EIm

11.Mamedov P.Z., Salaev N.S. 2017. Perspectives of search of Niantic deposits of oil and gas in
the deposits of the Middle Pliocene of the north-western part of the Absheron archipelago.
Geology of oil and gas, N4, p.16-21

12.Khuduzade A.l. 2010.Tectonics and oil and gas-bearing peculiarities of the north-west part of
Absheron archipelago. Journal of Geophysical novelties in Azerbaijan, p. 34-38

Mbaqaloya istinad: Zeynalova S.4., Sarifov C.C. Agburun daniz strukturunun siixurlarin petrofiziki
xiisusiyyatlari ila alagadar neft-qaz perspektivliyi. Elmi Osarlor/Scientific works, AzMIU, s. 112-
116, N1, 2024

For citation: Zeynalova S.A., Sharifov J.J. Oil and gas prospects of the Aghburn-Deniz structure
related to the petrophysical characteristics of the rocks. Elmi Osarlor/Scientific works, AzUAC.
p.112-116, N1, 2024

Redaksiyaya daxil olma/Received 08.11.2023
Capa qgoabul olunma/Accepted for publication 08.01.2024

116



Elmi asarlor, Totbiqi riyaziyyat va mexanika Scientific works, Applied mathematics and mechanics, 2024,N1

http://doi.org/10.58225/sw.2024.1-117-122

OCOBEHHOCTHU CTPOUTEJBCTBA ADPOTEHKOB HA BHOBb OCBAUBAEMBIX
TEPPUTOPUSIX HAIIIEN PECITYBJINKH
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AHHOTanusi. B craTbe aHBl OCHOBHBIE THIIBI M COCTaB COOPYXXEHHUH OUUCTKM CTOYHBIX BOJ
KaHaJU3allui, OCHOBHBIE BUJbl a9POTEHKOB— OUMCTHBIX EMKOCTEM C KPYIJIBIM U MPSAMOYIOJIbHBIM
CEeYeHHEM B IUIaHE, PacCMOTPEHbl OCOOEHHOCTH TEXHOJOI'MH M OpPraHU3allUM CTPOUTENCTBA U
BO3BEJICHUSI a3pPOTEHKOB Ha BHOBb OCBaMBaeMbIX TeppuTopusix. IlpuBeneHsl OHOpeakTOphbI-
YCTPOICTBAa B KOTOPBIX IMOCTOSHHO IO TEXHOJIOTMYECKUM KOPUAOPaM MPOTEKAET CMECh CTOYHOM
BOJBI C aKTHUBHBIM HWJIOM, T.€. OaKTEpHH a’3pOOHOTO THIA, KOTOPHIE OKUCIAIOT M aJCOPOHPYIOT
3arps3HEHHbIE TOTOKH BObI. COOpYKEHHSI OUYMCTKU CYTOYHBIX BOJ BOJOOTBEICHHS U KaHAIU3aLUU
IIpeIHa3HAYEHHBI TAKXKE U JIJIS1 OUUCTKU XO035HCTBEHHO- OBITOBBIX, IPUPOAHBIX U IIPOU3BOACTBEHHBIX
CTOYHBIX BOA. CHcTeMa OYMCTKHM CTOYHBIX BOJ COCTOMT M3 ONpe/elIeHHOro Habopa 000py10BaHuUs,
YCTAaHOBOK M PE3EpBYapoOB: a’dpPOTEHKA, OUMCTHBIX COOPYKEHUU BBIOJIHEHHBIX C IMPUMEHEHHUEM
MaTepHalioB, CTOMKUX K MEXaHMYECKOMY, XUMHUYECKOMY U YCTOHYHMBOMY BIUSHHIO TE€XHOTCHHBIX
IIPUPOJHBIX YCIOBUM.

KiroueBble cjioBa: XjopaTopHas a3panus, OTCTOMHUK, METAaHTEHKH, TIECKOJIOBKHU, CETITUKU

FEATURES OF THE CONSTRUCTION OF AEROTANKS IN THE NEWLY
DEVELOPED TERRITORIES OF OUR REPUBLIC

Mammadov Jeyhun Jaid- senior lecturer, department of Construction technology,
organization and management, AzZUAC, jeyhun_59@mail.ru
Mammadova Kamala Agamaly- senior lecturer, department of Construction technology,
organization and management, AzZUAC, kemale.memmedova49 @gmail.com

Abstract. The article describes the main types and composition of wastewater treatment facilities for
water disposal and sewerage, the main types of aeration tanks - treatment tanks with a round and
rectangular cross-section in plan, and examines the features of the technology and organization of
construction of aeration tanks in newly developed construction areas. Bioreactors are devices in
which a mixture of wastewater and activated sludge constantly flows through technological corridors,
i.e. aerobic bacteria that oxidize and adsorb contaminated water flow. Facilities for the treatment of
daily waste water and sewerage are also intended for the treatment of domestic, natural and industrial
wastewater. The wastewater treatment system consists of a certain set of equipment, installations and
tanks: an aeration tank, treatment facilities made using materials that are resistant to mechanical,
chemical and sustainable influence of man-made natural conditions.

Keywords: chlorinator aeration, sump, digesters, sand traps, septic tanks

Beegenne. CTpOUTENBCTBO a3POTEHKOB HAa BHOBb OCBAWBAEMBIX TEPPUTOPHUSAX MMEET CBOU
0COOCHHOCTH U BBI3bIBAET HEOOXOAMMOCTh Y4eTa pa3inyHbIX (pakTopoB. B naHHOM nccnenoBaHun
MBI PACCMOTPUM HEKOTOpbIE U3 ITHX OCOOEHHOCTEW M MPOAHATU3MPYEM BIMSHHUE, KOTOPOE OHU
OKa3bIBalOT Ha TMPOIECC CTPOMUTENHCTBA a’3pOTEHKOB. llepBbiM (axTopom, TpedyromuMm ydera,
ABISICTCA OCOOCHHOCTh CaMOW TeppuTOpuH. BHOBb oOCBaMBaeMble TEPPUTOPUU  OOBIYHO
IPEJCTABISAIOT COOON HEAOCTATOYHO PA3BUThIE U HEOOKUTHIE YYACTKH 3€MIIM, KOTOPbIE TPEOYIOT
MIPOBE/ICHUSI  JIOTIOJIHUTENBHBIX ~ WHXXCHEPHBIX M3BICKAHUH M HOATOTOBUTENBHBIX  paloT.
HepaBHOMEpPHOCTh T'PYHTOB, HAJW4YHME BOJOHOCHBIX TOPH3OHTOB, pelbed MECTHOCTHU- BCE 3THU
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(akTOpsl MOTYT HOBIHATH Ha BHIOOP MECTa JJISi CTPOUTEIHCTBA a’3pOTEHKA U TPeOOBaTh OCOOBIX
TEXHOJIOTUYECKUX PEILICHUH.

BTopbIM BaXKHBIM acCIEKTOM SIBJISIETCS 3KoJlornyeckas cocrapistonias. [Ipu crpourenscTBe
a’pOTEHKOB HAa BHOBb OCBAMBAEMBIX TEPPUTOPUSAX HEOOXOAMMO YUYMTHIBATh U MHHHUMHU3UPOBATbH
BO3MOXKHbIE HETATUBHBIE MOCIEICTBUS Ul OKPYKAIOLIEH Cpelbl. DTO MOXET BKJIIOYaTh MEPHI 110
3alUTe PACTUTEIILHOCTU U dKUBOTHOI'O MUPA, IPEIOTBPAILEHHIE 3arPsI3HEHMs IIOUYBBI U BOABI, a TAKXKE
KOHTPOJIb HaJ BHIOPOCAaMU BPEAHBIX BEIIECTB.

TperbuM pakTOpOM, KOTOPBIH CIIEYET YUeCTb, SIBIAETCS JOCTYITHOCTh U CBSI3HOCTh a3POTEHKA
C OCTambHOUW MHPPACTPYKTYpOi. BHOBb OCBanBaeMble TEPPUTOPUN OOBIYHO UMEIOT OTPAHUYCHHBIN
JOCTYH K 0pOraM, 3JeKTPOCETSAM U IPOYUM KOMMYHHKAMIM. [103TOMy cTpOUTENBCTBO a3pOTEHKA
TpeOyeT pa3paboTKH IJIaHa TPAHCTIOPTHOW M YHEPTEeTHUECKONW HHPPACTPYKTYPHI, 4TOOBI 00ECIICUUTh
HOpMaJIbHOE (YHKLIMOHMPOBAHUE OOBEKTA.

B uenom, cTpouTenbCTBO a’pOTEHKOB HAa BHOBb OCBAaMBAEMbIX TEPPUTOPHUSIX HalleH
pecnyOiIMKU IpeacTaBisieT co0oil CIoKHYI0 3aaady, TpeOyOLyl0 UHTEIPUPOBAHHOTO MOAX0/Aa U
ydyera MHOXecTBa (akTopoB. B 1naHHOM wuCclieOBaHMM Mbl IPOAHATU3UPOBATIN JIAaHHBIE
0COOEHHOCTH ¥ HAIUIM ONTHMAIBHOE PEIICHUE, KOTOPOE IMO3BOJIMWIO PPEKTHBHO U OE3011aCHO
OCYILLECTBUTH CTPOUTENILCTBO a3POTEHKA Ha JAHHOM TEPPUTOPUU.

B nacrosimee Bpemsi B Hameil PecniyOoimke oco0oe BHUMaHUE YACISETCS K MHKCHEPHBIM
CTPYKTYypaM CHCTEMbl BOJIOCHAOKEHHsSI U BOJIOOTBEIEHUS, B YaCTHOCTH HCIOJIb30BAaHUIO BOIHBIX
pecypcoB, OTYUYCHHIO U TTepepaboTKH aTMOC(HEPHBIX 0CAIKOB (JIOKIACBBIX U TAIBIX BOJ), BBEICHUIO
HOBEWIIMX TEXHOJIOTHI B BO30OHOBJICHUM U 3AIIUTE BOJHBIX PECYPCOB, OUUIICHUN CTOYHBIX BOJ U
T. 1.

Cuctema BOJOOTBEJECHUS MNpeAcTaBisgeT co00i CHA0KEHHWE HH)KEHEPHBIX COOPYXKEHUH W
yZaJeHUE 3arpsi3HEHHBIX BOJ BHE 3aCEJCHHbIE MECTa WU JJI1 MX OYUIIECHUS U JIMKBUJALUU IEpeN
HCIOJIb30BaHUEM I ke cOpocoM B BostoeM [1]. [TorpeGienue u ucnosib30BaHUE BOJbI B OBITOBOM
Y IPOMBIIIJIEHHOH JESITEIbHOCTH HACceJIeHUsl HEn30€KHO IPOBOANT K €€ 000TalleHUIO Pa3IM4YHbIMU
sneMeHTaMu. OCHOBHAs Li€JIb OYMCTKU CTOYHBIX BOJ B YAAJCHUHM OPraHUYECKHUX COCIUHEHMH U
B3BEIICHHBIX BEIIECTB, T. €. OMOr€HHBIX 3JIEMEHTOB OT a30Ta U (pochopa. CoopyKEeHUsSI OUUCTKU
CYTOYHBIX BOJ BOJOOTBEJCHHSI U KaHAIM3ALUU MO HATYype CI0XHas (QYHKIMOHAIBHAS CHCTEMA T. €.
IIpUEMHbIE KaMepbl, 3JaHHME PEIIETOK, IECKOJIOBKH, IMEPBUYHBIE U BTOPHUYHBIE OTCTOWHUKH,
a’pOTEHKH, UJIOYMJIOTHUTEN, METAHTEHKHU, UJIOBbIE U NIECKOBBIE MJIOLIAIKU, XJIOPaTOpHAas a’spalus,
[[€X MEXaHWYEeCKOro 00€3BOKMBAHMS OCaJKa, OJIOK BO3JYXOAYBHBIX CTAHIUM, CENTHUKH, UJIOBas U
BO3/YXO/yBHasl CTaHLIUH, AUCIIETUEPCKast, 1Ta00paTOpHsl, HACOCHAs CTAHIIMsI OTCTOWHUKOB, HACOCHAsI
CTaHIIMSI METAHTEHKOB, HACOCHAas CTaHIMS KaHAJIM3allUM U JIPEHa)ka, BBITYCKHBIE COOPYXKEHHS.
Takast cucrema OMOJIOTHYECKH OYMCTHBIE COOPYKEHUs KaHATU3alMK MpeHa3HaYeHbl A1 OYMCTKU
XO35IICTBEHHO — OBITOBBIX, IPUPOJHBIX U MIPOU3BOJICTBEHHBIX CTOYHBIX BOJ [2].

Hopwmsl mpoextupoBanus [2, 3] 1omyckaeT HCHOIb30BaHNE TPEX BApUAHTOB MOAA4YH BOJIBI M MJIA:
- BBITECHUTENH, T. €. I0Jja4ya aKTUBHOTO HMJIa OT CTOKa BOJIBI;

- CMECHTEINH, T. €. Oecriepe0oiiHOe HHTEHCHBHOE NIEpeMEIIMBaHIe CTOYHOM BOJIbI U UJIa;
- HETIOJIHOE CMELIEHHE, T. €. BAPHAHTHI pacCPEIOTOYCHUSI UJIa B CTOKE BOJIBI.

ADpPOTEHKH— MPEICTABISAIOT COO0OW eMKOCTH (OMOpeakTop), B KOTOPBIX MOCTOSIHHO IO
TEXHOJIOTUYECKHM KOpPHJOpaM MpOTEKaeT CTOYHas BOJAa B CMECH C aKTHBHBIM WIOM,
MPEJCTABIAIOMNUM c000il cMech OakTepuil a3poOHOTO THUIMA, KOTOPBIE OKUCISAIOT U aJICOPOUPYIOT
3arpsi3HEHUs] TOTOKa BoAbl. Peakuust B Kopuaopax al’poTeHKa HPOTEKaeT MPU MOCTOSIHHON
MOJIIEP)KKE aKTUBHOTO MJIa B HEOOXOAMMOW KOHIIEHTPALMU M aHa’3pOOHO — a’dpOoOHbIE YCIIOBHS,
00ecneunBaoT JeCTPYKIHIO OPraHUYECKHUX 3arpA3HEHUN U PeKUM HUTPO JeHuTpuduxanmu [3].

B aspoTenkax miis BeZeHUs Mpolecca adpaiu, HeoOXoauMasi /i MUKPOOPTaHU3MOB, ObIBaeT:
MeXxaHHuYecKas, ITHeBMaTHYecKas, THEBMOMEXaHUYecKasi, 10/jJaya TEXHUYECKOT0 KUCIOPO/Ia U CXEMBI
a’pOTEHKOB ¢ OMOJMCKAMU. DTH TEXHOJIOTUYECKHUE CXeMbl (DYHKIIMOHHUPOBAHUS U KOHCTPYKTUBHOE
oopMiIeHHE a3POTEHKOB ONPEAEISIETCS MPOIYCKHONW CIIOCOOHOCTBIO OUMCTHBIX COOPYKEHUH.
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MeToAbI HCCI€10BaHUS.

1. NmxenepHo-reosoruueckue  uccnenopanus:  [IpoBeneHue — A€TaJbHBIX  MHXKEHEPHO-
re0JOrMYECKUX HCCIICJIOBAaHUM SBJIETCS HEOTHEMJIEMOM YacThIO IIpoLiecca CTPOMUTEIHCTBA
a’pOTEHKOB Ha BHOBb OCBAMBAEMBIX TEPPUTOPUAX. DTU UCCIIEAOBAHMS BKIKOYAIOT aHAJIN3 TPYHTOB,
penbeda MECTHOCTH, TUAPOTEOTOTMYECKIX YCIOBUH U IPYTUX (PAaKTOPOB, KOTOPHIE MOTYT BIUATH HA
BbIOOp MecTa JUIsl CTPOUTENLCTBA U OIIPEeIIEHUE ONTUMANIbHBIX TEXHOIOIUN U KOHCTPYKIIHA.

2. DKOJIOTUYECKOe MOJICTMPOBAaHNE M OICHKa BO3ACHCTBHS Ha OKpyxaromyio cpeny: [lpu
CTPOUTENICTBE A’POTEHKOB HAa BHOBb OCBaMBAEMBIX TEPPUTOPUAX HEOOXOAMMO IPOBECTU
9KOJIOTMUECKOE MOJIEIMPOBAHUE U OLIEHKY BO3JEHCTBUS Ha OKPYXKAIOIIYI0 Cpeay. ITO IMO3BOJISET
OIpENIeJINTh OTEHIMAIbHbIC HEIaTUBHBIE MTOCIEACTBUS Ul IIPUPOBL, a TaKKe pa3paboTaTh MEphI
[0 MX MHMHHUMHU3ALMUA. BaKHBIMM aclieKTamM SIBJSIFOTCS 3alllUTa pPacTUTEIbHOCTH, MOHUTOPHHT
KayecTBa BO3[yXa, NPEAOTBPALICHUE 3arpsS3HEHUs IOYBBI W BOABI, a TaKXe KOHTPOJIb Hal
BBIOPOCAMHU U IIIyMOBBIM BO3/I€HCTBUEM.

3. IlnanupoBanue HHPpacTpykTyphl: CTPOUTENBCTBO a’3pOTEHKOB Ha BHOBb OCBAaWBAaEMbIX
TEPPUTOPUAX TpeOyeT pa3pabOTKH IJIaHa TPAHCIIOPTHOM M SHEPTeTUYECKON HHPPACTPYKTYPHL. ITO
BKJIIOYAET IJIAaHUPOBAHUE JOPOr, JIEKTPOCHAOKEHMs, BOJOCHAOXKEHUS, CUCTEMbl BEHTUJISILUU U
ApYTrUX KOMMYHHMKAIMi, HEOOXOOUMBIX MJIsi oOecrneueHus: HOPMAJIbHOrO ()YHKIIMOHHPOBAHUS
a’poTeHka. Takxke cielyeT y4yecTb JOCTYNHOCTh OOBEKTa U €ro CBSI3HOCTh C OCTaJIbHBIMHU
peruoHamu.

4. [lpumeHeHue ceUAIN3UPOBAHHBIX CTPOUTENBHBIX TEXHONOIHI: CTPOUTEILCTBO a3POTEHKOB Ha
BHOBb OCBAaHWBAaEMbIX TEPPUTOPUAX MOXKET TpeOoBaTh NPUMEHEHUS CHEIHATU3UPOBAHHBIX
CTPOUTENBHBIX TeXHOJIOTHH. Hanpumep, ucnonb3oBanne cBaiHOTO (hyHIAMEHTA JUTS TPEOI0JICHUS
cllabbIX TPYHTOB WJIM CO3JaHME BPEMEHHBIX IUIOINAAOK JJIs pa3MelleHus 000pyloBaHUA U
MaTepuaioB. TEeXHOJIOTUH MOIYJIBHOTO KOHCTPYMPOBAHHUS MOTYT TakKXe OOJIETYUTh U YCKOPUTH
IIPOLIECC CTPOUTENBCTBA HA OTJAJICHHBIX TEPPUTOPUSX.

5. Yopasnenue puckamu: CTpOUTENHCTBO HAa BHOBb OCBaMBAa€MbIX TEPPUTOPHSIX CBS3aHO C
OIIpEACICHHBIMA PUCKAMH, CBSI3aHHBIMHM C HEU3BECTHBIMHU YCIOBHSAMHM M HENOCTATKOM pPa3BUTOU
uHppacTpykTypsl. [IpoBeneHne KOMILJIEKCHOTO aHalu3a PUCKOB U pa3paboTka Mep IO HX
YIPaBJICHUIO SBISIOTCA BaXHBIMM METOJaMH. OTO MOXET BKIIOYaTh pPa3pabOTKy IJIaHOB
0e30macHOCTH, 00yUYeHHe TIePCOHANa, YCTAHOBIIEHUE CHCTEM MOHUTOPUHTA U JIP.

Bce 3Tt MeTobI SABNIAIOTCA HEOOXOIUMBIMH ISl YCIIELITHOI'O CTPOUTENHCTBA a3POTEHKOB HA BHOBb
OCBaMBaE€MbIX TEPPUTOPUAX Hallel pecnyOauku. VX npuMeHeHue MO3BONISIET yYECTh OCOOCHHOCTH
MECTHOCTH, MUHMMHU3UPOBATh BO3ACUCTBUE HAa OKPYXKAIOLIYIO Cpely, 00ecleuuTh JOCTYIMHOCTh U
CBSI3HOCTh OOBEKTA C OCTAIbHOM MH(PPACTPYKTYpOil, a TaKkKe YIPaBIATh PUCKaAMHU.

I'maBHBIM B OUMCTHBIX COOPYKEHUSX SBIISETCS adPOTEHK—OYHMCTHBIE EMKOCTH KPYIJIONH WU
PsIMOYTOJIBHOM (hOpMBI ceueHus B miaHe. [1o ycinoBusM npoTekaHusi CTOYHON BOABI. ADPOTEHKH C
NPSIMOYTOJIbHBIM CEYEHHEM OBIBAIOT: OJJHO KOPHIOPHBIE, IBYX KOPUIOPHbIE, TPEX KOPUIOPHbIE U
YeThIPEX KOPHUAOPHBIE. B 01HO KOPUAOPHBIX a’pOTEHKaX BOJA TEYET B OJHOM HANpaBlICHUH, a B
YeThlpeX KOPHJIOPHBIX OHa 4 pa3a MEHsSeT HalpaBJIeHUE CTPYHU BOABIL. BbIOOp MX, B 4aCTHOCTH
3aBHUCUT OT MECTHBIX YCIOBUH CTPOMTENBCTBA, OOECHEUEHHOCTH pecypcamMH, T'OTOBHOCTU
TEXHOJIOTUM M OpraHM3allii TPOU3BOJACTBA PA0OT M OXHMJIAEMOH MOIIHOCTH MPOITYCKHOU
CIIOCOOHOCTH OJIOKOB €MKOCTEH (pe3epByapoB THIA OTCTOMHUKH, CENITHKHA, METAHTEHKH, a3POTECHKU
U T. 1)

Ha puc. 1 mokazan mnaH 4eThIpEX KOPHUJIOPHOTO a’3pOTE€HKAa €O COOpPHBIMU CTEHAMHM U
MOHOJMTHBIM AHMIIEM. OcBeT€HHas (O4YMIIEHHAs) BOJAa A0 a’pPOTEHKAa IPOXOIUT CIIOXKHBIN
OpPraHM3allMIOHHO — TEXHOJOTMYeCKUd NyTh. B wyacTHOCTH, HpenBapUTENbHO OUYMIIEHHBIE OT
KPYIHBIX OTOpPOCOB (YCTpOWCTBa pEIHIETOK, IMECKO - YJIaBIMBATeNd), B3BEIIECHHBIX BEIECTB
(mepBUYHBbIE OTCTOMHHUKHN) U MACJISIHUCTBIX COCTaBJISIONINX ( YyJIaBIMBATENH, I/I€ IPUHLUI PabOThI
OCHOBAaH Ha IMPOXOXKJEHHHM CTOKA BOJBI YEpe3 CHUCTEMBbI NEeperpy3ok MU MEHOpaH) cToyHas BoJa
MOCTYIAeT Ha OMOJIOTHYECKYIO OYUCTKY B a9POTEHKH.

CuctemMa OYMCTKM CTOYHBIX BOJ CJIOKHAs cHcTeMa (FOPOACKHE M JIOKAJbHBIE OYHCTHBIC
COOPYKEHHsI), COCTOSIIAas M3 OMpeNeIeHHOT0 Habopa oOopymoBaHus (030HATOPHI, OMODHUIBTPHI,
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BO3/IyXOJIyBHOE 000PYAOBAaHUE U T. JI.), yCTAHOBOK (IIPUTOTOBIICHUS U I0O3UPOBaHUs1) QIIOKYIISIHTA U
KOaryJsiHTa, 00e3BOXKMBAHUA U T. I1.) U Pe3epByapoB (He(Te JOBYIIKH, (HIOTATOPHI, OTCTONHUKH,
METaHTEHKH U T. 11.).

OTMeTuM YTO, Ha TOPOJCKHE OYMCTHBIE COOPYKEHMsI IIOCTYNAeT CMeCh OBITOBBIX, T.€.
XO3SICTBEHHO — (DaKeJIbHBIX CTOKOB BOJ OT HACEJIECHUS U JIOKAIBHBIE OYUCTHBIE COOPYKEHUS
IIPOM3BOJICTBEHHBIX CTOKOB BOJ OT HPEANPUATHA HMHAYCTPUM M JIMBHEBBIX (IOCJIE BBINAJACHUS
aTMoc(epHBIX ocankoB). JXKene300eToOHHbIE a3POTEHKH (COOPHBIE U MOHOJIUTHBIE BAPHAHTHI) UMEIOT
CBaM IUTIOCHI (HU3Kasi ce0E€CTOMMOCTb, OONBIINE Pa3Mepbl) U MUHYCBl B CPAaBHEHUU C XKEJIE3HBIM U
CTEKJIOIIACTUKOBBIMU €MKOCTAMM [3]. He 3aBucuMoO oT BbIOOpa BHJa M3rOTOBJIEHHS MaTepuala
CTeHbl (COOpHBIA, MOHOJMTHBIM) JHHUIIA A3POTEHKA NPUHMUMAIOT MOHOJUTHBIM JK€JI€300€TOHOM
(rmockoe, TonmHa 14 cm). [{o Havama paboT 1Mo yCTPOKUCTBY a3pOTEHKOB HEOOXOIMMO BBITIONHSTH
ClIeyIOIIHeE IpoLecchl padoT;

- OKOHYHUTH MTPOU3BOJICTBO 3EMJISIHBIX PadoT;

- BBIIMOJIHUTB PabOTHI 0 YCTPOWCTBY OCHOBAHMSI [10J1 a3POTEHKHU;

- IPOJIOKUTh BPEMEHHbBIE aBTOJJOPOTH;

- JIOCTaBUTh Ha OOBEKT HEOOXOAMMOE KOJIMYECTBO MOHTAXKHBIX KPAaHOB, CTPOUTEIbHBIX MalllUH,
000pyZI0BaHUS, UHCTPYMEHTHI U IPUCIIOCOOICHHUSL.

VYCTpoWCTBO THHINA MPOU3BOJUTCS B TAKOW IMOCIEIOBATEIBHOCTH: YCTAaHOBKA ONMAIYOKH U
MasiyHBIX peeK, apMUPOBaHUE, YKIIaJKa OETOHHON CMEeCH ¢ pa3paBHUBAHUEM, YIUIOTHEHHE O€TOHHON
cMecu BUOpOpEerKoil U cHATHE MastuHbIX peek. [Ipu noctikenun 6eroHa nuuima 10 70% mpoeKTHOM
IPOYHOCTH PEKOMEHJYeTCsl MOHTHUPOBaTh CTEHOBble MaHenu. OCHOBHBIE COCTaBbl PAabOT IO
CTPOUTENBCTBY a’POTEHKA: OCTOHMPOBAHWE JIHUINA, MOHTAXX HAPYXHBIX W BHYTPCHHUX MaHeNeH
CTEH, 3aJIeJIKa CTHIKOB IaHesield. MOHTaX CTEHOBBIX IaHeNel HauMHAIOT C YCTAHOBKM MasiuHBIX
NaHeJel U 3aTeM yCTaHABJIMBAIOT PsIOBbIE MaHEIU. BpeMeHHoe KpeluleHre MaHenei npu MOHTaxe
BBINOJIHAOT MOAKOCAMU, 3aKpEIJICHHbIE K JTHUIY a3poTeHKa. [ToaToMy nmpu 6eTOHMpPOBaHUY THUILA
CJIeIYeT 3aJI0KUTh METIIN JJIs KPETUICHHsI TIOJIKOCOB CTEHOBBIX TaHenel [4].

PaboTy no 6eTOHMpPOBaHMIO JHUIIA IPOU3BOJUTCS B J[Ba ATAIA: CHa4Yaja O€TOHUPOBATH ILJIUTY,
a 3aTeM I10 JOCTHKeHUHU OeToHa He MeHee 1,5 Mna ycTaHoBUTh onairyOku “3y6a’ (massl - rpeOHu) U
IPUCTYIUTH K yKJIagKe OETOHHOM cMecHu B onanyOky. [lonoca 6eTroHrpoBaHus (pacCTOSHUE MEXKAY
peiikamMu) npuHUMAlOT B npezaenax 3Mm. He 3aBucumo oT MeTojga MpoM3BOACTBA pabOT THUILE
COOPYKEHHH BBIIOJIHIIOTCS B MOHOJIMTHOM >KeJIe300€TOHHOM BapHuaHTe [5]. YcTpoiicTBO cTeH Ha
“3yObI” THHUIA TUIAT BBIMOJIHSAETCS B TaKOW IOCIIEOBATEIbHOCTU: YCTAHOBUTH CTEHOBBIE MaHENH,
BBINOJIHUTH CBAPOYHbIE PaOOTHI [0 CTOWKAM, 3alIOJIHUTh TOPU3OHTAIbHBIE U BEPTUKAJIbHBIE CTBIKU U
IIPOM3BECTH T€PMETHU3ALIMH CTHIKOB MaHesNel. 3aenka cTeikoB naHenel 6etonom (M 300) Ha menkom
3aT0JIHUTENIE C UCTIOB30BAaHUEM ITHEBMOOETOHA (C MOMOIIIBI0 yeTaHOBKH “TIHEBMOOETOH”).

I'unpon3onsaus s a3pOTEHKOB OYUCTHBIX COOPYKEHHUH CIe1yeT BBIIIOJIHATH C IPUMEHEHUEM
COCTAaBOB CTOMKHX K MEXaHHYECKOMY, XMMHYECKOMY M YCTOMUYMBBIX K BIIMSHHIO TEXHOTEHHBIX
MPUPOJHBIX YCIOBUI. OTH TpeOOBaHHS MOXKET pellaTh MHUpPOBas MpakTHKa HCIOJIb30BaHUS
MOJMMEpOETOHa, YTO THAPOU3OJIAIM OETOHA JUIsl a3POTEHKOB MPEAINOoIaraeT MpUMEHEHHE KUAKIX
MIPOHUKAIOIIKUX B TeNo OeTOHa COCTaBOB M OETOHHBIX CMeced, oOmanaroumux TuapoGoOHbIMU
(BOIOOTTAJIKMBAIOLIMMH ) CBOMCTBAMH.

Jliig maHenel CTeH MOXKET ObITh MPUHAT MHEBMOKOJIECHBIN KpaH Ipy30noabEMHOCTHIO 10 10
TH, a JUI1 MOHTa)Xa JIOTKOB, OOBS30YHBIX IUIUT M JIPYTUX COOPHBIX 3JEMEHTOB — aBTOMOOMIIbHBIHI
KpaH Ipy30M0AbEMHOCTHIO JI0 5 TOHH.

O0cyxnenne. CTpOUTENBCTBO a3POTEHKOB HAa BHOBb OCBAMBAEMBIX TEPPUTOPHAX HAIIEH
pecyOIuKH MpeICTaBIsIeT COO0H CIIOXKHYIO 3a71a4y, TPEOYIONTYI0 yueTa MHOKECTBA OCOOEHHOCTEH.
OTH 0COOEHHOCTH MOTYT BapbUPOBATHCS B 3aBUCUMOCTH OT KOHKPETHOW TEPPUTOPHH U YCIOBUMA, HO
CYLIECTBYIOT HEKOTOpBIE OOIIME aCTIEKThl, KOTOPbIE CIEAYET OOCYIUTh.

OaHMM W3 TJVIaBHBIX ACIEKTOB SBJIETCS WHKXEHEPHO-TE€OJIOTMUECKOE M3YyUYEHUE MECTHOCTH.
BHOBb oOCBauBaeMble TEPPUTOPUU YACTO XapaKTEPU3YIOTCS HEMPEeACKa3yeMbIMH TI'PYHTOBBIMU
YCIOBHSIMU, HEPABHOMEPHOCTBIO penbeda 1 HaTMYueM BOAHBIX PeCypcoB. DTO TpeOyeT MpOBEACHHUS
JeTalbHbIX UCCIIEOBAHUH, 4YTOOBI ONIPEAEIUTh ONITUMAIIbHBIE MECTA JIJIsl CTPOUTEIBCTBA A9POTEHKOB
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U BbIOpaTh COOTBETCTBYIOLIME CTPOUTENIbHBIE TEXHOJOrWW. Hampumep, Haluuue HEMPOYHBIX
I'PYHTOB MOXET OTPeOOBaTh NCIOIb30BAHNUS CIIELIMATIBHBIX ()YHIAMEHTOB WM YKPEIUICHUs TPyHTA.
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Puc. 1. [Inan yeTbIpex KOPUIOPHOTO a3POTEHKA
1 — nepBas npoxozka kpana (Ne 1) npu yctaHOBKe NaHeNel pa3ieIUTeNbHbIX CTEH;
2 — BTOpas npoxojaka kpana (Ne 2) mpu yKiIaike 0OBS304YHbBIX ITUT (0alloK);
3 — mepBas mpoxojka kpaHa (Ne 2) Ha yCTaHOBKY KOJIOHH M 3aKJIaJIKE MKy HUMH TI0JI0C (JIOCOK)
JKEJIe300€TOHHBIX CTPYCHANPABISIOUINX EPETOPOIOK;
4 — BTopas npoxozka kpaHa (Ne 2) Ha ykiiagke 0OBSI304HBIX IUTUT (MOCTUKOB) IO KOJIOHHAM;
5 — Hapy>KHbIE CTEHBI;
6 — pa3enuTenbHBIC CTCHBL
7 — KOJIOHHBI CTpYe HAIPaBJISIOLINX ePEropoIokK;
8 — 3aKiajiHbIe JOCKH Meperopook [5]

BTOpBIM Ba)KHBIM aCIIEKTOM SIBJISICTCS DKOJIOTHYECKash COCTaBIsomas. BHOBb ocBanBaeMbIle
TEPPUTOPUN OOBIYHO TMPEACTABISAIOT COOON YHHKANbHBIE SKOCHCTEMBI, KOTOpbIE HE0OXOIUMO
COXPaHATh W 3alMINaTh. [IpH CTPOHTETHCTBE a’POTCHKOB HEOOXOJUMO YYHTHIBATH BIUSHUE HA
OKPYKAIOIIYIO0 MPUPOAY U MPUHUMATH MEPbl M0 MUHUMH3AIMU HETaTUBHBIX MOCIEICTBUNA. DTO
MOXKET BKIIIOYaTh CO3JIaHUE DKOJIOTHUYECKH YCTOWYHMBBIX CHCTEM BOJOOTBEJICHUS, OXpPaHy
PaCTUTENHHOTO U KUBOTHOTO MHPA, a TAK)KE UCTIONB30BaHUE YHEProd((HEeKTUBHBIX TEXHOJIOTHI.

Kpome Toro, BaxkKHO yYUTHIBATH PUCKH, CBSI3aHHBIC C CTPOUTEIIHCTBOM Ha BHOBb OCBAMBAEMBIX
TeppuTopusx. HewsBecTHbIe TPYHTOBBIE YCIOBHUS, W3MEHYHBBIC KIMMaTH4YecKhe (aKTOpbl H
OTCYTCTBHE Pa3BUTON MHPPACTPYKTYPhI MOTYT TOBJI€Yb 3a CO00M ompeneneHubie pucku. [ToaTomy
He00X0IMMO TIPOBOJAUTH KOMILUIEKCHBIN aHAIH3 PUCKOB U pa3padaThiBaTh COOTBETCTBYIOIINE MEPHI
10 UX YIPAaBJIEHUIO, YTOOBI 00eCcTIeYuTh 0€30MaCHOCTh CTPOUTENIBCTBA U SKCILTyaTallul a3pPOTEHKOB.

B oOcyxmeHun MOXKHO TakkKe YIOMSHYTh BaXHOCTh COTPYJHHUYECTBA  MEXKIY
TOCY/IapCTBCHHBIMH OpPraHaMH, WH)XCHEpPAMH, OJKOJIOTAMH U JIPYTUMH 3aWHTEPECOBAHHBIMU
cTopoHaMu. TOIBKO MyTEM B3aMMOACHCTBHS M OOMEHA 3HAHHMSIMH M OMBITOM MOXKHO Pa3paboTarh
ONTHMAJIbHBIC PENICHHUS W YCICIIHO PEeali30BaTh IMPOCKTHI CTPOMTEIHCTBA a9POTEHKOB HA BHOBH
OCBaMBAaEMbIX TEPPUTOPHSIX. B UTOre, CTPOUTENHCTBO Aa’pPOTEHKOB HA BHOBH OCBAMBAEMBIX
TEPPUTOPHUAX TPEOYET KOMIUICKCHOTO IMOAXO0Ja, y9eTa Pa3jIMYHbIX OCOOCHHOCTSH W MPUMCEHCHHS
COOTBETCTBYIOIIUX METOJIOB. DTO MO3BOJISIET CO3/1aTh YCTOWYWBBIE U A(D(PEKTHUBHBIE OOBEKTHI,
CIOCOOCTBYIOIINE PA3BUTHIO PETHOHA U 00ECTIEYEHUIO €r0 TPAHCIOPTHBIX MOTPEOHOCTEH.

BoiBoabl. B CBsI3M BBIIEU3I0KEHHBIM MOXKHO CJI€NIaTh CIEIYIOIINE BEIBOIBI:

1. KoHCTpYKITUH a3pOTEHKOB JOKHBI OTBEYATh CIICAYIONINM TPeOOBAHMSIM: OBITh YCTOHYMBBIMU K
o0pa3uBHOMY H3HOCY (MCTHpaHUIO), 00JanaTh BBICOKOW MEXaHUYECKOW IPOYHOCTHIO, OBITh
MHEPTHBIMH K XJIODUIHBIM peareHraMm, ImporeccaM KapOOHM3alMd U  HPOTHUBOCTOSTh
pacipoCTpaHEHUIO OMOJIOTUYECKIX OPTaHU3MOB.
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2. Cpe3npl KOTJIOBaHA CIIEAYET OCTaBJIATh JO OKOHYAHHS CTPOMTEIBHO — MOHTaXHBIX PabOT
a’poTeHKa, T. K. UX MOXHO JIMKBUJIMPOBATH IIOCIE€ MOHTaXa HAPYXKHBIX CTCHOBBIX IaHeNeH
KOPUJOPOB.

3. He 3aBucuMO OT KOJIMYECTBAa KOPUIOPOB a3pOTEHKA NEPBbIH KOPUIOP (WM OJHOKOPHIOPHBIN)
CILy’KUT PEr€HEPATOPOM.

4. OnTtuManbHbIM BEIOOP BUAA OUUCTHBIX COOPYKEHHMH, 4TO MOTPeOIeHNE U HCII0Ib30BAHUE BOJbI B
OBITOBOM M TPOMBIIIJICHHOW JESITEIbHOCTH HACEJICHHS HEM30EKHO NMPUBOIUT K €€ 00OoraieHuro
Pa3IMYHBIMU OPraHUYECKMMU COEMHEHUSMH U B3BELICHHBIMU BEIIECTBAMH.

5. CTeHbl ¥ IEPETOPOJKHU CIIEAYET MOHTHPOBAThH Pa3/ieNbHbIM (AudQepeHInanbHbIM), @ OCTaIbHbIE
JIONOJTHUTEIbHBIE 3JIEMEHTB! KOMITJIEKCHBIM METOJJaMH.

6. s yBenuyeHHs NMPOYHOCTH, W3HOCOCTOMKOCTH, BOJOHENPOHHIIAEMOCTH M MOPO30CTOMKOCTH
KOHCTPYKLUMH (COOpHBIM WJIM MOHOJMTHBIA BapUaHTbl) PEKOMEHIYETCSl H3rOTOBUTh U3
MOJIMMEPOETOHOB.

7. BpiOop THNa a’pallMOHHOIO COOPYKEHHs (a9POTEHK BBITECHUTENb, a3POTEHK CMECUTEIlb,
a’pOTEHK C pacCPeOTOUEHHBIM BITyCKOM CTOYHOMN BOJIbI 1 PEKHMA €r0 padoThI, T. €. C pereHepaluei
aKTHUBHOTO WJIa Win 0e3 He€, MPOU3BOJUTCS UCXOIS U3 TTAPAMETPOB MOJISKAIINX K OYNCTKE CTOYHBIX
BOJ (MpUpPOABI 3arpsi3HEHUH, MHTEHCUBHOCTb IOCTYIUICHHS, COCTAaB KOHIEHTPALUU M PEXKUM
MIOCTYIUICHUS).
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BEYNOLXALQ ENERJi STANDARTLARI UZRO BINALARA QOYULAN
TOLOBLORIN TOHLILI

9kbarova Samira Misirxan qizi- t.e.n., dosent, Miithandis sistemlori vo qurgularinin tikintisi
kafedrasi, AzMIU, samira.akbarova@azmiu.edu.az

Annotasiya. Bugiin binalarin yasil vo enerji Samarali bina kimi sertifikatlagdirilmasinin diinya
standartlari, miivafiq normativ sonadlorin hazirlanmasi islonir. Mogalodo beynolxalq ekoloji
standartlara uygun yasil tikinti konsepsiyasi asasinda bina vo qurgulara qoyulan toloblarin tohlilina
digget yetirilir. innovativ memarliq vo miihondislik gorarlarinin hoyata kegirilmasi noticasinda tikilon
vo ya rekonstruksiya olunan binalar otraf miihito zorarli tasirlorin minimal olmasi ilo xarakterizo
olunur. Diinyanin 67 6lkasinds “yasil bina” normalar1 6tan asrdon miiayyan edilib. Azarbaycan da
binalarin sertifikatlasdirilmasinda beynolxalq tocriibodon yararlanaraq miivafiq dovlet standartini
gobul edib. Magalada bazi beynslxalq tikinti standartlarinin asas texniki gostaricilori tohlil edilir.
2015-ci ildo Azarbaycanda beynolxalq ekoloji standart izro BREEAM sertifikatina layiq goriilmiis,
Yaxs1 (48,7%) reytingino malik olan Bak1 Ag Sahor Ofis Binasinin bazi forglondirici xiisusiyyatlori
verilmisdir.

Agar sozlor: BREEAM, ekoloji bina standarti, memarliq vo miithandislik gorarlari, yasil bina, bina
Vo qurgulara qoyulan talablor

ANALYSIS OF BUILDING REQUIREMENTS BY INTERNATIONAL ENERGY
STANDARDS

Akbarova Samira Misirkhan- PhD in tech.sc., ass.prof., department of Construction of
engineering systems and facilities, AzZUAC, samira.akbarova@azmiu.edu.az

Abstract. Today the world standards of green buildings certification, development of proper
normative documents are being developed. The article focuses on the analysis of the requirements for
buildings and facilities on the basis of the concept of green building in accordance with international
environmental standards. Modern buildings built or reconstructed as a result of the implementation
of architectural and engineering decisions are characterized by the reduction of harmful effects on the
environment. In Europe and America, the "green building” norms have been defined since the last
century. Azerbaijan has adopted the relevant state standard, taking advantage of international
experience in certification of buildings. The article analyzes the main technical indicators of some
international building standards. There is given some distinguishing features of the Baku White City
Office Building, which was in 2015 has became the first property in Azerbaijan to be
awarded BREEAM certification on international ecological standard with the rating of Good (48,7%).
Keywords: BREEAM, environmental building standard, architectural and engineering decisions,
green building, requirements for buildings and facilities

Giris. Azorbaycan Respublikasi inkisaf templorino gors, bir sira istigamatlords diinya va
regional lidera ¢evrilib. Bugiin innovativ texnologiyalara osaslanan inkisaf strategiyasi bina vo
tikililorin layihalondirilmasi vo istismarinda 6z oksini tapmaqdadir. Hor hansi bir faaliyyst novii
miitloq sokildo enerji vo tabii sarvatlordon istifadoys osaslandigi {igiin enerjinin daha samarali
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istifadasi, onun somorsliliyinin artirilmasi, beynoalxalq standartlara uygun idars olunmasi iqtisadi-
strateji-ekoloji shomiyyat dasiyir vo davamli inkisafin vacib sartidir. Beynalxalq miqyasda prioritet
sayilan iglim doyisikliklarinin garsisinin alinmasinda daha az tobii sarvatlordan va enerjidan istifads
edilmasi global magsad kimi miisyyanlosdirilib. Bu, eyni zamanda digar global problem olan davaml
inkisaf vo ekoloji problemlarin hallinin vacib sortidir.

Tadqgigat metodlar. Eko-davamli inkisaf ideyalar1 agilli sohar konsepsiyasi asasinda hayata
kegirilir. Bugiin Azorbaycanda atmosfers atilan carbon qazinin 30%-don ¢oxu binalarin payina diisiir.
Bu baximdam binalarin enerji va tabii resurslardan istifadssini yaxsilasdirmaq magsadilo beynalxalq
ckostandartlarin tatbigi masalalorinin 6yranilmasi aktualdir. Enerji resurslarindan somarali istifado —
texnika vo texnologiyanin inkisafinin miiasir moarhalasinds astraf miihito texnogen tosirin azalmasi
sortilo enerji resurslarindan iqtisadi cohstdon daha ¢ox fayda ilo istifadesi demokdir [1]. Yasil
tikinti  (Eco construction, Ekotikinti, Ecodevelop-ment) konsepsiyasi binalarin tikilmasi va
istismarinin otraf miihito minimal tasir gostaran bir noviidiir, magsadi binanin mévcud oldugu miiddat
boyunca enerji vo maddi ehtiyatlardan istifadonin azaldilmasidir. Bura binanin layihalondirildiyi
yerin se¢ilmasi Vo landsaftin islonilmasi, binanin tikintisi, istismari, tomiri vo hatta sokiilmasi do
aiddir [2]. Yasl tikintinin digor mogsadi binalarin keyfiyyatinin qorunmasi vo ya artirtlmasi, onlarin
daxili miihitindo rahathigin tomin edilmosidir. Bu tikinti novii klassik tikinti- layiho ananalarini
gonaatlilik, faydaliliq, uzunomiirliiliik v rahatliq kimi anlayislarla tokmillosdirir [3].

Miizakirslar. Yasil tikinti texnologiyalar1 daim tokmillasir vo onlarin asas magsadi tikilinin
otraf miihito vo insan saglamligina iimumi zororini azaltmaqdir. Buna asagida gostarilon todbirlor
sayoasinds nail olmaq miimkiindir:

e enerji, su va digar resurslardan daha samarali istifads etmok;
e insanlarin saglamligina va isgilorin faydali is amsalinin artirilmasina digqot yetirmok;
e Dbiitiin nov tullantilarin vo otraf miihito digar tasirlori azaltmag.

Bonzar yanasmaya malik olan, lakin daha ki¢ik miqyasl tabii tikinti tobii va yerli materiallardan
istifadoni nazords tutur. Yasil texnologiyalarin tikintido totbigi noticolori (sokil 1): layiholondirmo
xarclori 0,3-9% aras artir, tikintinin maya doyari 7% artir, mayanin 6domo miiddati 5-10 il togkil edir,
istismar xarclorinds iimumilikds 10%-2 gadar, elektrik enerjisi, su, istilik sarfi, tullantilarin emalinda-
30-40% aras1, kommunal xarclords iso 30% -2 godar gonast oaldo olunur [4].

1 1
2
> 5
4 3
3 4
Sakil 1. ©nanoavi va yasil tikinti konsepsiyalarina uygun iimumi xarclor:
1- resurs, 2- insaat, 3- tomir, 4- istismar, 5- qonaot [4]

Saharlords beynolxalq "yasil" standartlar osasinda koniillii sertifikatlagdirilan binalarin saymin
artmasi "yasil insaat" beynalxalq giymatlondirma sistemlarin taloblari ilo tanzimlonir. Azarbaycanda
Standartlagdirma, Metrologiya vo Patent iizro Dovlot komitosi torofindon AZS 759-2014
“Uygunlugun qiymotlondirilmosi. Daginmaz omlak obyektlorino ekoloji toloblor” dovlot standarti
artiq tosdiq edilib. Standart biitiin ndév va kateqoriyali, yeni tikilon vo rekonstruksiya olunan bina vo
tikililora dair layiholondirma, insaat, qurasdirma, istismar, cari tomir prinsiplori, qiymatlondirma
kriteriyalarini, indikatorlari, tovsiyys edilon gostoricilori vo minimal ekoloji taloblori toyin edir,
onlarin hoyatyani orazilorino qoyulan ekoloji toloblari miioyyanlogdirir. Bu normativ sonoddo binalara
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dair ekoloji toloblorin strukturu, baza kateqoriyalar1 vo kriteriyalar1 vo onlara riayot edilmosinin
qiymatlondirilmosi metodlar1 gostarilib.

Biigiin hoyat keyfiyyatinin shamiyyatli meyari olan vo innovativ texnologiyalar1 oks etdiran bir
cox bina standartlart mdvcuddur: BREEAM (Boyiik Britaniya, 1990, Building Research
Establishment Environmental Assessment Methodology, BRE Global sirkati torafindon
yaradilmisdir); LEED (ABS, Leadership in Energy and Environment design, 1998); DGNB
(Almaniya, 2009), SB-Tool (Kanada, 2007); CASBEE (Yaponiya, 2001); Green Star (Avstraliya,
2003); Three Star (Cin, 2007); SBAT (Conubi Afrika, 2010); HQE (Fransa), CAP-CIT3C (Rusiya,
2011), "Yasil Standart" (Rusiya, 2010); "GREEN ZOOM" (Rusiya, 2014) vo s. Bunlardan yalniz
BREEAM vo LEED beynslxalqdir, qalanlari 6z 6lkalarinds istifads olunurlar. Biitiin bu standartlarin
toloblori BREEAM sertifikati asasinda hazirlanmisdir vo asason oxsar aspektlori shats edirlor (cadval
1): - bina yan1 orazi vo yerli landsaftin istifadasi; - enerjiya gonast; - su va digar tobii resurslarin
somarali istifadasi; - insaat material vo konstruksiyalarin optimal se¢imi; - tullantilarin rasional idara
olunmast; - daxili zonali, xarici ekosomorali isiqlandirma; - komfort mikroiglimin tomini tg¢iin
innovativ mithandis kommunikasiya sistemlarinin istifadssi; - saglamliq va sosial rifaha nail olmaq
VQ S.

Ekoloji standartlarin tstiinliiklori danilmazdir: ingaatin insan saglamligina vo otraf miihito
tosirinin minimallagdirilmasi; enerji, su vo digar tobii sarvatlorin istehlakinin azaldilmasi vo s. Diinya
praktikasinda BREEAM vo LEED standartlar1 oan genis istifado olunurlar, birincinin talablori daha
adaptiv olduguna goro daha tolabatlidir. BREEAM vo LEED sertifikatlar1 mithandislor, memarlar,
ekoloqlar, igtisadgilar torafindon hazirlanmisdir bu sabobdan bazi sosial-modani doyarlor onlarda 6z
oksini tapmamisdir [5].

Cadval 1. Beynalxalq ekostandartlarin asas texniki gostaricilari, % [5]

BREEAI\{M EED DGNB "Yg@ll

U _ Boyi . standart"

Géstoricilor, )’ =100% Britaniya, | ABS, 1993 AI;nOaé)nS;ya Rusiya,
1990 2010

1 Memarlig-lahiys hallori 14,56 5,76 6,12 13,23

2 Miihandis kommunikasiya sistemlori, 20,02 34,6 14,28 28,35

avadanhgqlar

3 Konstruktiv hallor 3,64 3,84 6,12 11,34

4 Tikinti materiallarm somorali istifadosi 10,92 19,2 6,12 9,45

5 Dizayn hollori 1,82 1,92 4,08 -

6 Landsaftin somorali layihalondirilmasi vo 12,64 9,6 10,2 15,12

davamli istifadosi

7 Daxili komfort mikroiglim 7,28 0,16 12,28 55

8 Toskilat1 masalalor vo istismari 16,38 15,36 20,4 9,45

9 Nogliyyat hallori 10,92 7,68 14,28 7,56

10 Igtisadi hollor - - 6,12 -

11 Inovasiyalar 1,82 1,92 - -

Binalarin sertifikatlagdirilmasinin 9sas mogsadi onlarin hoyat sikli boyu “enerji- otraf miihit-
insan" vahid sistemin miihito minimum tasir gdstormaklos az enerji xarclori talob edan sistemin etibarlt
optimal idaroolunmast ila yanasi xarclori azaltmag ve ragaboto davamliliq gabiliyyatini artirmaq ti¢iin
enerjidan somoarali sokilda istifads etmokdir. Binalarda enerjinin optimal nagli, paylanmasi, istifadssi,
monitoringi, sarflorin analizi vo miivafiq istismar plani, bunlarin naticasi kimi binanin mithandis
kommunikasiya sistemlorinin normativ is rejimlarini vo daxili havanin keyfiyyatini tamin etmoklo
enerji sarflorinin, tullantilarin azaldilmas1 va g¢esidlonmasi naticasindo otraf miihita zararli tasirin
minimallagdirilmasi son hadafdir.
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BREEAM giymatlondirms sistemi diinyanin 70 6lkasinds totbig olunur. Son 10 il arzinds
250.000-dan ¢ox bina bu sertifikati gazanib vo bir milyondan ¢ox bina bu sertifikat ticlin qeydiyyatdan
kecib. Qiymoatlondirms ballari asagidaki kimidir: motobor (outstanding)>85%, ola- 70+-84%, cox
yaxst 55+69%, yaxsi 45+54%, kafi 31+44, qeyri-kafi ( klassifikasiyadan kegmoyam) 30%.-2 qodor.
BREEAM sertifikat1 yiiksok texnologiyali binalar tigiin beynalxalq keyfiyyat nisanidir. Bakinin Ag
sohor adlanan hissasinds yerlogson Baku White City Office Building adli ofis binasi 2015-ci ildo
“yaxs1” qiymati ilo (Good, 48,7%) BREEAM sertifikatina nail olub (sokil 2,3). Bu bina hom
Azorbaycanin ilk sertifikatlasdirilmis “yasil” binasi stutusuna nail olub ham do dévlat torafindan
innovativ texnologiyalarin, respublikada ekoloji qanunvericiliyin hoyata kegirilmasi vo eloca do otraf
miihitin yaxsilasdirilmasi ii¢iin vacib olan vo eko-inkisafa tokan veroan ilk binalardan biridir [6].

Sakil 2. a- Baki, Ag sohar ofis binas1 (BREEM), b-Binanin hayat sikli: layihalondirilmasi,
tikintisi, istismari, texniki xidmat, tomir vo sokiilmasi [6]

Bu binanin tikintisi 2012-ci ildo baslanmisdir. Bina kesmis Qara gohor sonaye orazisinda
yerlasir. Bugiin bu orazinin ekologiyasi tam barpa olunub. Binanin axici, estetik goriiniisii miiasir vo
zorif dizaynin mitkommal niimunasidir. Bu tikili Baki Ag Sahora giris gapisidir. Dinamik siiratdo
inkisaf edon aparici biznes miiassisalorina beynalxalq soviyyali is vo hoyat tocriibasi toklif etmok
moqsadi ilo yaradilmis Baki Ag Sohor ofis binasinin miinasib yerlogsmasi vo mitkommol memarliq -
mithondis -dizayn hollori vo iislubu onu on moétobar memarliq obyektlordon birino ¢evirir.
Azorbaycanda yasil tikintinin yeni ekoloji marhalasi bu binadan baglayir.

BREEAM In-Use
The Code For A Sustainable Built Environment
Indicative Score
Office Building

Has been assessed to BES 5058 Part 2 (Building Management Rating) and achieved an
indicafive score of ‘37%"

Good Very Good Excallent

How this Asset is Scored

E = Percentane of Catenory Score aftained
Whatis covered in the caegory 57— g O O S e

Outstanding

[ ety 10
Materials | Jaarscouie st s, bu sty ]
[ i o, s s, 0 ‘
T \
el e i | \
el | |
Land Use &
Sta. gt ey kg wrmans | 100
BREEAM In-Use Cerification Scheme is currently based on the UK Building Regulations, codes of
practice, climatic iti and energy ay. ide of the UK are indicative only.
Company Name
Intemational Firm

‘This certificate |5 lssued by the BREEAM-In-Use lcensed auditor named below and represents the perfarmance verffied at tne fime of e audt

Sakil 3. BREEAM In-Use (m6vcud va rennovasiya olunmus binalar {i¢iin) sertifikati [6]
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Binanm osas gostaricilori: imumi sahasi 40 437 m?, yeriistii sahosi 27 771 M%;12 666 M?, yeralti
sahosi 15 861 m2; Nobel prospekti boyu 20 m enliyinds piyada yolu; isitma, ventilyasiya, soyutma va
isti su tochizati tiiin illik xiisusi enerji sorfi 115,6 kW * h / m?; atmosfers atilan karbon qazinin xiisusi
miqdar1 44 kg/m? ; binanin istismar miiddati -3120 saat/ilo; cohoto goro istiqamatlondirimosi -38.7°
simal en dairosi [7-9]. Istismar xiisusisyyatlori: rahatliq vo daxili komfort mikroiglim enerjiys gonaat
tomini, zonali isiglandirma vo onun tam avtmatlagdirilmasi, binayani landsaftin abadligi, ugucu
organik birlosmolorin miqdarinin az olmasi, binanin siisolonma sahasi - =70% -dir, slisolonma
sathlorin istilik kegirma omsali- =1,8 Vt/(m?x°C) istilik komfortunun tonzimlonmasi vo avtomatikasi,
is yerlorinin 100 % tobii isiqlanma ilo tomini vo kiigoyo monzorasi; sensorlu sanitar-texniki
avadanliglarla tochizat; illik su sarfi 18,2 1\nofor; yol konarindan vo soki saviyyasindon yuxari qalxan
tohliikosiz piyada yollari, rahat kegidlor, nagliyyat vasitolorinin siirotini azaltmaq ti¢lin kii¢olora
dosonilon dordtin das; yerli ekosistemlarin vo lansaftin biomiixtslifliliyini zonginlosdirmok moqsadi
ilo oxsar iglim zonalardan gotirilon niimunolorin istifadosi; ictimai nagliyyat dayanacaglarindan rahat
istifado; binanin olverisli yerlosmosi otraf miihitin sos vo is1q miihafizosino sobab olur; diodlu
isiglandirma; su sorfini azaltmaq mogsadi ilo uygun bitki ndvlorindon istifadssi, kapillyar suvarma,
bitkilorin suvarmasina nazarst aparmaq ticiim nomlik vericilorin istifadasi; icaragilor tiglin fordi istilik
sarfi geydiyyati vo s.

Noticalor. Bugiin biitiin diinyada binalarin sertifikatlagdirilmas: iizro yasil standart, enerji
somoaraliliyini 6ziindo oks etdiran normativ senadlorin islonilorak totbiqi genis viisot almaqdadir.
Mogals yasil tikinti konsepsiyasi oasasinda insa olunan bina va tikililorin beynolxalg ekoloji
standartlara gora onlara qoyulan toalablorin analizina hasr olunub [10, 11]. Ekoinnovasiyalara
asaslanan memar, konstruktor vo miihandis gorarlarinin icrasi naticasinds insa va ya rekonstruksiya
olunan miiasir binalar otraf miihito zororli tosirlorin azaldilmasi ilo xarakterizo olunur. Binalarin
diinya texnologiyalarina inteqrasiyasi baximidan va ekoloji cohotdon koniillii sertifikatlagdiriimasi
onlarin  tikilmosi, infrastrukturlarin  yaradilmasi zamanmi  ekologiyaya aid toaloblorin
giymatlondirilmasine yonalir. Avropada, Amerikada 6ton asrdon baslayaraq “yasil tikinti”” normalari
miioyyonlosdirilib. Azorbaycanda da binalarin sertifikatlagdirilmasi iizra iglorin aparilmasi tigiin
beynalxalq tacriibadon yararlanaraq miivafiq dovloat standarti gobul olunub. Moagalads Yaxsi qiymati
ilo (48,7%) BREEAM sertifikatina nail olan Baki Ag sohar ofis binasinin asas texniki gostoricilori
analiz olunub.
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AZORBAYCANDA SOSIAL MONZIL TIKINTISININ INKiSAFI VO ONUN MONZIL
BAZARINA TOSIRI

Karimov Obiilfat Isa oglu- i.ii.f.d., dosent, Iqtisadi nozeriyys ve marketing kafedrasi, AzMIU,
Agayeva Koéniil Asaf- qizi- ii.f.d., dosent, Iqtisadi nozoriyys vo marketing kafedrasi, AzZMIU,
konul.aghayeva@gmail.com

Xiilasa. Magalodo Azarbaycan dovlstinin respublika shalisinin monzils olan tolobatini daha yiiksok
Saviyyada 6domok maqgsadi ilo goriilon tadbirlordon séhbat gedir. Miialliflor dovlat tarafindon giizostli
sortlarlo nisbaton ucuz giymatlorlo votondaslara satilan monzillorin reallagdirirlmasini xarakterizo
edon bir sira faktiki materallar codval tortib etmoklo genis sokildo tohlil etmoys ¢alismislar. Tahlil
osasinda belo natico oldo olunmusdur ki, istifadoys verilmis monzil sahasinin hacminds dovlst
miilkiyyatinin xiisusi ¢okisinin 2021-ci ilds 13,1% -5 ¢atmasi (2019-cu ilds -2,1%, 2020-ci ilds 6,7)
dovlatin sosial siyasatinin giiclondirildiyini oks etdirir. Homin tahlildo diqgsti calb edon digor bir
masalo 2019-2021-ci illordo votondaslarin soxsi vosaitlori hesabina tikilon monzillorin xiisusi
cokisinin 19,8 %-don 75,5%-o qalxmasi olmusdur.Magalodo homginin Azorbaycan Respublikasinin
Ipoteka vo Kredit Zomanat Fondunun vosaitlori hesabina aztominatli ailolorin 6z manzil soraitinin
yaxsilasdirilmasi da diggoti calb edon natica kimi giymotlondirilmisdir.

Acar sozlor: moanzil tikintisi, monzil bazar1 , monzils tolob .ipoteka krediti, MIDA,Sosial monzil
bazari, Yasayis kompleksi, monzil ehtiyaclari, giizostli monzillor

DEVELOPMENT OF SOCIAL HOUSING CONSTRUCTION IN AZERBAIJAN
AND ITS MPACT ON THE HOUSING MARKET

Karimov Abulfat Isa- PhD in economics., ass.prof., department of Economic theory and
marketing, AzZUAC
Aghayeva Konul Asaf- PhD in economics, ass.prof., department of Economic theory and
marketing, AzZUAC, konul.aghayeva@gmail.com

Abstract. The article talks about measures taken to meet the needs of the population of the Republic
of Azerbaijan for housing at a higher level. The authors attempted to analyze in detail a number of
factual materials characterizing the state's implementation of apartments sold to citizens at relatively
low prices by compiling a table. Based on the analysis, it was concluded that the share of state
property in the volume of commissioned residential space will reach 13.1% in 2021 (-2.1% in 2019,
6.7% in 2020) shows the strenthening of the state social policy. state reflects that it is strengthened.
Another issue that attracted attention in this analysis was the increase in the share of apartments built
at the expense of citizens’ personal funds, from 19.8% to 75.5% in 2019-2021. The article also
assessed the improvement of living conditions of low-income families using the funds of the
Mortgage and Credit Guarantee Fund of the Republic of Azerbaijan as a noteworthy result.
Keywords: housing construction, housing market, housing demand, mortgage loan, Ministry of
Foreign Affairs, social housing market, residential complex, housing need, subsidized housing

Giris. Azorbaycanda moanzil bazarinin hacmini xarakterizs etmak tigiin tikilib istifadays verilon
yeni moanzillarin va avvalki illords insa edilmis, sakinlori ¢oxdan maskunlasmis, lakin mixtalif
sobablordon satisa toklif olunan moanzillorin toplam miqdarina digqat etmok lazimdir. Tobii haldir ki,
bazarin torkibinds olan ikinci dofo satisa ¢ixarilan evlarin hocmi miiayyan dovrlorde miixtalif
amillorin tosiri altinda artib azalir. Bunlardan on osas1 kommersiya banklarinin toklif etdiklori faiz
daracasidir ki, bu gostarici yiiksok oldugca evlarin kirayasindan golon galirin bankin verdiyi faizdan
az olan kimi evlari satib pulu banka yerlasdirmok sorfali olur va yaxud da aksina. Manzils talab tokca
bank faizi ilo bagli olmadigindan, digor tobii hallar, xiisuson do gonc naslin ailo qurmaq
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ehtiyaclarindan, ohalinin artim siiratindon asili olaraq bu tolob daim doyisir vo artmaga dogru
meyillidir [5].

Tadgiqat metodlari. Azorbaycanda monzil bazarinin he¢ olmasa bir hissasini xarakterizo
etmok ti¢iin asagidaki codval molumatlarina nozor salmaq kifayot edor (cadval 1).

Cadval 1. Miilkiyyat ndvlarina gors istifadoys verilmis yasayis evlori

Dovlat miilkiyyati Qeyri- dovlat Vatondaslarin saxsi vasaiti
miilkiyyati hesabina
imumi imumi imumi amumi timumi saho, imumi
saha, min hocmdo saho, min hacmdoa min kv.metr hacmdo
kv.metr xiisusi kv.metr xiisusi xiisusi
¢okisi,faizlo ¢okisi, faizlo ¢akisi, faizlo
2015 171 8,9 1.761 91,1 1.616 83,6
2016 121 57 2.000 94,3 1.545 72,8
2017 116 57 1.901 94,3 1.600 79,3
2018 191 8,5 2.059 91,5 1.960 87,1
2019 195 2,1 9.274 97,9 1.879 19,8
2020 351 6,7 4.873 93,3 1.455 27,8
2021 271 13,1 1.806 86,9 1.569 75,5

Codval moalumatlarindan gortnir ki, 2015-ci ildon bori yeni istifadoys verilmis yasayis
evlorinin timumi paymda dovlotin xiisusi ¢okisi kifayst godor asagi olmusdur, yani 6-9% xiisusi
¢okiya malik olmusdur. Lakin 2021-ci ildo artiq dévlet miilkiyyati asasinda inga edilon evlori xiisusi
cokisi 13.1 %-o yiiksolmigdir. Baxmayaraq ki, 2020-ci ildo dovlot vosaiti hesabina insa edilmis
yasayis manzillorinin imumi sahasi 351 min kv, yani 2021-ci ildokindan 2 dofs ¢oxdur, bununla belo
2020-ci ildo dovlatin bu gostarici iizra payr comi 6.7% toskil etmisdir. Buna sabab geyri-dovlot
bolmasi tizrs istifadoys verilmis evlorin imumi sahasinin 2020-ci ildoki 4873min kv.m-doan, 2021-ci
ildo 1806 min kv.m -5 gadar, yoni 2,69 dofo azalmasi olmugdur. Bu halin novbati illordo davam edo
bilmasini prognoz etmok {i¢lin qeyd etmoliyik ki, bu dinamika belo kaskin galxib diismalarine
baxmayaraq, dovlotin pay1r artmagda davam edoacokdir. Bu iki miihiim amills baglidir ki, onlardan
birincisi qarsidaki illordo isgaldan azad olunmus sohor vo kondlorimizin barpast iigiin dovlot
biidcasindon ayrilan vasaitin hacmi 2023-cii ildo 3 mlrd manat prognozlagdirilir ki, bu da avvalki
2020- ci ildakindan 3 dofaya yaxin ¢oxdur. Digar torafdon, Voton miiharibasinda sohid olan vo gazi
olan votondaslarimizin moanzil-moisat problemlarinin daha genis hacmdoa holl etmak zarurati bu
sferaya dovlat vosaitlorinin daha ¢ox ayrilacagini giiman etmoys imkan verir.[3]

Miizakiralar. Votondaslarin soxsi vosaiti hesabina istifadoys verilmis evlorin timiimi sahosi iso
2015-ci ildon 2021-ci ilo kimi demak olar ki, 1600 min.kv.m otrafinda doyisir.

Qeyd olunanlar onu demoys asas verir ki, qarsidaki illordo Azrbaycanin monzil bazarinda
dovlat vosaiti hesabina insa edilib bazara ¢ixarilan yasayis monzillorinin xiisusi ¢okisi artmaqda
davam edocakdir. Burda bir magami xiisusilo geyd etmok lazimdir ki, dovlat vasaiti hesabina insa
edilon vo vatondaslarimiza verilon evlorin he¢ do hamisi bazar mexanizmi vasitasi ilo hoyata
kegirilmir, yani dovlat onlara evlori pulsuz verir. Beloki ohalinin xiisusi sosial — hossas qruplar1 vardir
ki, onlarin monzil tolabati dovlot vosaiti hesabina qarsilanir. Bu da 6donilmomis bazar talobinin
miioyyan hissasini taskil etdiyindan bazar talabinin gismon azalmasina sabab olur. Bu hal onu demayas
osas verir Ki, tolobin gismon azalmasi olsa da uzun illor orzinds dovlastin belo faaliyyati tikinti
bazarindaki monzillorin giymatlorinin formalagmasina tosiri olmamisdir.

Lakin 2006-ci ildon baslayaraq dovlst bu sahadoki problemlors 6z iqtisadi tesirlorini hayata
kecirmok mogsadi ilo miixtolif istigamatds hiss edilocak tosirlori olan todbirlor hayata kegirmisdir.
Ipoteka kreditlorinin verilmosini asanlagdirilmasi monzil bazarinda talobin daha da artmasima sobob
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oldu. Baxmayaraq ilk dovrlords bu sferaya asason sonadlori kreditin sartlorina uygun olan evlar calb
edildi, lakin biitovlikds talabin artmast manzillarin giymatlorine 6z tosirini gostarirdi.

Gériindilyii kimi  6lko basgisinin  saroncamu ilo yaradilan MIDA-nin asas magsodi 6lko
Votondaslarina giizostli sortlorlo manzillorin satilmasina sorait yaratmaqdir. Dovlat bu layihalarin
hoyata kegirilmasi tiglin torpaq sahalori ayirir, yollarin ¢okilmasini, orazinin abadlasdirlmasini,
elektrik enerjisi taminati ti¢iin kifayat goadar xarc talob edon elektrik yarimstansiyalariin qurulmasini,
evlords elektrik va su saygaclarinin qoyulmasini, ¢irkab sularinin axidilmasi xatlorini qurmagla, 6zal
sirkatlorin kifayat qodar maliyys vasaitlori sorf etdiklari xarclarin ixtisar edilmasina sabab olur ki, bu
da homin moanzillarin giymatlorini asag1 salmaga imkan verir. Ozal sirkotlor insa etdiklori evlari satisa
¢ixarmaq Ug¢ilin homin binalarin FHN-nin smagindan kegmasi tolob olunur. Tikintinin istifadoys
yararlig1 aktin1 almaq Kifayat godor miirokkob va ¢ox variantli standartlar sistemi ils tizlosir. Bu giina
kimi 6zal sektorun manzil tikintisi prosesini avvaldon axira gadar shats edacak, sads v aydin sakildo
mioyyanlosdirilmis faaliyyatin ardicilligini vo toalob olunan sonadlori 6ziindo oks etdiron
ganunvericilik paketi yoxdur. Bels ¢ox variantli hall tisullar1 6zal tikinti bazarinin inkisafina mane
olmagla, O6lko ohalisinin monzil ehtiyaclarinin 6danilmasini ¢otinlosdirmakls, eyni zamanda
monzillarin bazar giymatlorinin da yiiksok olmasina sobab olur [14]. Amma MIDA- belo manealordan
azad olunmusdur. Layiho sonadolori ,tikinti prosesi vo digor geyd etdiyimiz maneslor olmadan
MIDA-nm miivafiq qurumlari torafinden senadlor hazirlanir, tasdiglonir vo tikinti prosesi kifayot
godar qisa miiddoats basa ¢atmagla votondaslarimizin istifadasins verilir.

Evlorin miivafiq geydiyyata, yoni Daginmaz ©Omlakin Dovlat Reyestr Xidmotinds geydiyyata
alinmas1 hoyata kegirilorok satisa ¢ixarilir. Sosial toyinatli monzil bazarmin 6lko do insa edilmis
monzil bazarinda xiisusi ¢akisi yuxarida qeyd etdiyimiz kimi, 2021-ci ilds 13,1 % olmusdur. Bu payla
sosial monzillor bazarimin biitovliikde 6lko manzil bazarindaki giymatlors tosiri molumdur ki, ¢ox
boyiik ola bilmaz. Lakin bir hagiget goz gabagindadir ki, MIDA torofindon — evlorin satis1 Onlayn
hoyata kegirilmasi ilo yanasi mindon ¢ox olan moanzillorin bir ne¢o dagige orzinds satilib qurtarmasi,
hom d6vlat orqanlarini, ham do 6zal tikinti sirkatlorini diisiindiirmalidir. Bundan bels bir natico ¢ixir
ki, insanlarin manzila talabati ¢ox yiiksokdir. Ona gérada bu istigamoatda dovlat vo 6zal sirkatlordo
monzil tikintisinin foaliyystini daha da tokmillogdirmak va istifadays verilmis monzillarin shali
torafindon normal sokilds alinmasina sorait yaratmaq vacibdir.

Dévlotin sosial evlorinin parametrlori hagqqinda otrafli vo real molumatlar, son iki ildo MIDA-
nin satisa ¢ixardigi evlorin elanlarinda aydin goriiniir (cadval) 2.

Codval molumatlarini nazoardon kegirsok vo tomirin tipino géra giymot forqini gorarik, yoni
birinci tip tomirli ev ikinci tip tamirli evdon, bir otaqli manzillards (31702man-31445man=)257 man,
iki otagli monzillordo (52279man-51918man=) 361 man, {li¢ otaqli monzillordo (66434man-
66035man=) 399man toskil etmisdir. Otaqglarin say1 vo monzilin sahosi artdigca monzilo
yerlosdirilmis mebel vo ya avadanliglarin doyori artmigdir. Baxmayaraq ki, manzillor eyni orazido,
eyni binada vo martobslorindon do asili olmayaraq, 3 otaqli moanzillor 1 otaqlt monzillordon baha
giymata ( 1 m?— sahanin giymati) toklif olunmusdur .Bu hal belo gonasto galmoys imkan verir ki, 3
otaqli manzil alanlarin daha imkanli miistori olmasi asas gotiiriilmiisdiir. Bels ki, iki otaqli monzilin
1 tomir titpi iizro 1 m? sahasi, bir otaqlidan demak olar ki, farglonmasoa do 3otagli monzillarin giymati
bir otaglidan (813,74man-782,37man=) 31,37man baha olmusdur.

Baxmayaraq ki, son illordo sosial monzil bazarinin xiisusi ¢okisi 0 godor do yiiksok
olmamaisdir, ancaq monzil bazarinda tolobin xarakterini miioyyanlosdirmaok baximindan g¢ox
ohomiyyatli informasiyalart monzil bazari istirak¢ilarina Gtiira bilmisdir. Basqa sozlo desok, miiasir
dovr yoni- 2005-ci ildon baslayaraq monzil bazarinda talobin osas xarakteri satisa ¢ixarilan
monzillorin yasayisa tam hazir olmasi, zaruri mebellorlo tomin olunmasi va nisbaton kigik sahali
otaglarin olmasi ilo yadda qalmisdir.
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Cadval 2. Yasamal Yasayis Kompleksinda 3 sayli binada satisa ¢ixarilan manzillor
barado molumat (2016-ci il)

Sira say1 | Otaglarin | Otaglarin Otaglarm sahasi m?>~ | Monzilin satis | 1m?sahenin
say1 tomiri tipi | la, xarici perimetr tizra | giymati man. giymati
man

1 2 2 66.92 51918 775,82
2 1 2 40,52 31445 776,03
3 3 2 81,64 66035 808,85
4 3 1 81,64 66434 813,74
5 2 1 66,92 52279 781,21
6 1 1 40,52 31702 782,37

Sosial manzillor bazarinda tolobi xarakterizo edon asas gostaricilordon biri do moanzillorin
giymatlarinin saviyyasinin kifayst godor asagi olmasidir. Bels ki, Yasamal rayonun orazisinds insa
edilmis MIDA-nin yasayasis kompleksi Baki sohorinin markozi hesab oluna bilon zonalara yaxim
orazisinds yerlosir. Belo zonalarda evlarin giymaotlori 6zal monzil bazarinda sosial monzillorin 1kv.m
giymatindon 2-3 dofo bahadir. Mahz sosial monzil bazarindaki qiymatlorin soviyyasi vo evlarin
yasayisa hazir voziyyatdo satis ¢ixarilmasi, 6zal moanzil bazarinda toklifin doyismasino sabab ola
bilmisdir ki, bunu da biitovliikkdo dévlstin moanzil bazarimi iqtisadi mexanizmlarls tonzim etmasi Kimi
giymatlondirmok olar. Getdikca daha gox 6zal tikinti sirkatlori mistarilorin calb edilmasi magsadi ilo
0z strategiyalarinda doyisiklik etmok macburiyystinds qaldilar. Hazirda onlarin toklifinin az bir
hissasi do olsa kigik sahali, tam tomirli evlordir. Onlar sanki bazarin reaksiyasini dyranmok magsadilo
belos kigik sahali evlori toklif etmaya basladilar vo naticods bazarin reaksiyasi miisbat oldu. Hazirda
demak olar ki, biitiin 6zal tikinti sirkatlori satisa tam tomirli, hazir evlar toklif edirlor. “Kristal Abseron
MTK* tikinti sektorunda tam tomirli evlorin satisina baglamasini agagidaki amillorlo izah etmisdir:

- 15 illik tocriiba gostordi ki, evlor tomirsiz satilanda miistarilor eva eyni vaxtda kdgmiirlar, evlorin
tomiri miixtalif miiddotlordo davam etdiyindon, sakinlora narahatliq yaradirlar;

- Tomir edonlor nainki oavval kdgonlora narahatliq yaradir, homginin binanin liftlorina, gedis-golis
yerlarina timumi istifadeds olan meydangalara tomirlo slagodar tullantilarin atilmasina sabab olurlar,
olava xarclor tolob edon hallarin yaranmasi qagilmaz olur;

- on onamlisi isa miistorilorin istoklori asas gotiiriilorok, 2011-ci ildon satisa ¢ixarilan moanzillor
kiitlovi sokilda tam tomira baslanmisdir. Osas magsadimiz mistarilorimizi tomir gqaygisindan azad
etmak vo qisa miiddotdo tam tomirli manzillor ilo tomin etmakdir.

"Dreamland Golf Villas & Residences" yasayis kompleksi iso Baki gohori, Suraxani rayonu
orazisinds Zig sosesi 22-ci km, hava limanina comi 5 doagigalik mosafods yerlogsmasine baxmayaraq
monzillarin sahasi 100kv.m— dan 364kv.m, villarin sahasi iso 241kv.m-don 683 kv.m— dok doyisir.
Villalarin satig qiymoti: 1m?>~ 2000AZN-dan(tomirsiz), manzillorin satis qiymoti: 1m?>-2413AZN-
don(tomirli), ipoteka krediti: 500000 AZN-dok, ilkin 6donis 15%, middat 20 il (illik 10%).
Gorilindiiyt kimi evlorin giymati kifayot godor yiiksokdir. Lakin diggsti ¢okon miithiim magam ondan
ibaratdir ki, monzillor yasayisa hazir vaziyyatds toklif olunur, villalar ti¢iin bu hal, tomir miistarinin
Soroncamina buraxilir.

2005-ci ildon baslayaraq dovlotin monzil-maisot sferasinda hassas- sosial qruplarin yaranan
problemlarini hall etmok istigamatinds hoyata kegirdiyi sosial siyasatin iqtisadi sferada yaratmis
oldugu tasirlor naticasinds, monzil bazarinda foaliyyat gdstoran tikinti sirkatlorinin mohsul vo giymot
siyasatino kifayat godor giiclii tosirlori arasdirilmisdir. Dévlatin manzil tikintisi sahasinds foaliyyati
iqtisadi sferaya ¢ox torofli tosirlor gostormoklo yanasi eyni zamanda hom dévlstin birbasa, ham do
dolayi-bazar prinsiplorindan istifado edilmoklo manzil bazarina tosir etmisdir.

Dovlatin monzil bazarina bir basa tasiri manzilo dorin ehtiyaci olan, lakin 6donilmasina maliyys
imkanlar1 olmayan, vo yaxud da 6lko qarsisindaki xidmaotlorina géra bu ehtiyacin 6donilmasi
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mogoasaduygun hesab edilon votondaslara pulsuz, yani monzilin doyarinin dovlst torafindan
odanilarok verilon monzillor nazorad tutulur. Miisyyon qrup insanlarin dovlotdon pulsuz ev almasi
naticasinds bazar talobinin bir hissai bazardan ¢ixmis olur, yani talobin migdari uygun hacmds azalir.

Dovlatin manzil bazarina dolayi tasir etmok maqsadi ilo, gordiiyii tadbirlar naticasinds 6lka
izra monzil bazarinda xiisusi ¢okisi artmasi, monzil bazarinda koskin doayisiklora sabab olmusdur.
Tadqiqat isinds verilmis 1 sayli cadvalin molumatlarindan goriiniir ki, 2019-cu ilds dovlat miilkiyyati
tizra istifadays verilmis monzillorin timumi sahasi 195min kv.m olmusdur. Homin ilds geyri-dovlat
miilkiyyati iizra istifadoys verilmis evlorin imumi sahasi iso 9,274min kv.m olmusdur ki, dovlatin
biitovliikde monzil bazarindaki pay1 2.1% toskil etmisdir. 2020-ci ildo bu géstaricilor miivafiq olaraq
351min kv.m vo 4,873min kv.m olmusdur. Do6vlatin xtisusi ¢okisi isa 6.7% toskil etmisdir.
Gortindiyti kimi, dovlet miilkiyyati tizro istifadoys verilmis evlarin sahasi homin ildo 1.85 dofo
artmisdir ki, qeyri-dovlat bolmasi tizra istifadoys verilmis evlorin sahasi 1.9 dofs azalmigdir. Homin
tendensiya novbati ildo davam etmisdir, yoni 2021-ci dovlot miilkiyyati lizra istifadoys verilmis
monzillorin imumi sahasi 271min kv.m, geyri-dovlat bolmasinin istfadays veridiyi evlorin  {imumi
sahasi iso 1806min kv.m olmusdur. Bu iso 0 demokdir ki, dovlatin istifadoys verdiyi evlorin iimumi
sahasi avallki ilin 77.2 % toskil etmisdir, yoni 22,8% azalmisdirsa, geyri-dovlat bolmasinds isa
azalma 2,69 dofa togkil etmisdir. Ogor bu azalmani 2019-cu illo miiqayiss etsok, onda bu azalma 5.1
dofa (9274min kv.m:1806min kv.m=5.1) toskil etmisdir. Goriindiiyli kimi dovlstin manzil bazarina
miidaxilosi 6zal monzil bazarinda dorin tasirlori g6z qabagindadir, qarsidaki illords do bu meyl
miisahids olunsa, onda 6zal manzil bazar istirak¢ilar: bu tasirlori daha ciddi gobul etmali olacaglar.
Istehsalin belo azalmasinin osas Sobobi dévlotin sosial monzillor bazarmi yaratmasi, bazarm
xarakterino daha yaxsi uygun olan tokliflor olmusdur.

Natica. Dovlatin sosial moanzil bazarinin tohlili gostorir ki, bazara ¢ixarilan evlor tam yasayisa
hazirdir va gismon do zoruri mebellorlo tomin olunmusdur. Oslinds satisa ¢ixarilan biitiin manzillor
belo hazir voziyystdo olmalidir. Lakin bu fikirlori 6zal bélmonin satisa ¢ixardigi evler haqqinda
demok olmaz. Digor torofdon, sosial evlorinin digor parametrlori do, monzil bazarindaki tolobin
qurulusu haqinda daha diisiindiiriici molumatlar verir. Mohz bu parametrlor gostorir ki, hazirki
doévrda monzil bazarinda talob necadir, yani hans1 manzillara tolob daha ¢oxdur. Tikinti sirkati talobin
qurulusunda olan bu dayisikliklari nazars alan, 6ziiniin mahsul siyasatinda va strategiyasinda miivafiq
uygunlagmalari1 aparmasa satigla alagadar ¢cox boyiik ¢atinliklorls tizlosmali olacaglar.
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Xiilasa. Materiallardan samorali istifado miiasir comiyyatin qarsisinda duran miihiim problemdir.
Dayaniqli resurslarin idara edilmasins ehtiyac getdikco aktuallasir vo tullantilarin azaldilmasi vo
materialdan istifadonin samoraliliyinin artirilmasi bu mogsads ¢atmaq ti¢iin hayati shomiyyat kasb
edir. Materialdan istifado somoraliliyi (MIS) istehsal, istehlak vo utilizasiya proseslorinde material
ehtiyatlarindan istifado sisteminin effektivliyinin 6l¢iisiidiir. Magalodo miixtalif sonaye saholorinds,
o ciimladan istehsal, tikinti vo enerji sahalorindo materialdan istifadonin somaraliliyinin shomiyyati
miizakira olunur. O, yeni materiallarin inkisafi, qabaqcil istehsal proseslari va dairoavi iqtisadiyyat
prinsiplorinin inteqrasiyasi kimi maddi somoraliliyin artirilmasi ilo bagl ¢atinliklori vo imkanlar
aragdirir. Mogalods, homginin yasam dovriiniin qiymatlondirilmasi, somaraliliyin tahlili vo material
axmi tohlili daxil olmagla, materialdan istifadonin somoraliliyinin O6l¢iilmasi ti¢lin miixtalif
yanagmalar aragdirilir. O, materialin somaraliliyini giymatlondirmak vo goarar gobul etma proseslorine
rohborlik etmok iigiin Slgiilarin vo gostaricilorin shomiyyatini vurgulayir. Oks etdirilon icmal mohsul
dizayni, prosesin optimallagdirilmasi, material se¢imi, tokrar emal vo tokrar istifado strategiyalari
daxil olmagla, materialdan istifadonin somaraliliyins tosir edon asas amillori miioyyan edir.

Acar sozlor: materialdan istifado somoroliliyi (MIS), dairovi iqtisadiyyat, istehsalin
optimallagdirilmasi

MAXIMUM RESOURCE USAGE: AN INTEGRATED FRAMEWORK FOR IMPROVING
MATERIAL USE EFFICIENCY IN INDUSTRIAL PROCESSES

Najimbayli Khazar Ruhaddin- lecturer, Industrial Engineering department, Baku Engineering
University, xaacimbayli@beu.edu.az
Khurshudov llgar VVugar— senior lecturer, Industrial Engineering department, Baku Engineering
University ixursudov@beu.edu.az

Summary. Efficient use of materials is an important problem facing modern society. The need for
sustainable resource management is becoming increasingly urgent, and reducing waste and increasing
material efficiency are vital to achieving this goal. Material utilization efficiency (MUE) is a measure
of the efficiency of the system of using material resources in production, consumption and disposal
processes. The article discusses the importance of material efficiency in various industries, including
manufacturing, construction, and energy. It explores the challenges and opportunities for improving
material efficiency, such as the development of new materials, advanced manufacturing processes
and the integration of circular economy principles. The article also examines different approaches to
measuring material use efficiency, including life cycle assessment, efficiency analysis, and material
flow analysis. It emphasizes the importance of metrics and indicators to evaluate material efficiency
and guide decision-making processes. The resulting review identifies key factors influencing material
use efficiency, including product design, process optimization, material selection, recycling and reuse
strategies.
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Giris. Su, torpaq, mesalor, vohsi tobiot vo minerallar kimi tobii ehtiyatlarin masuliyyatli va
davamli istifadosi, miihafizasi vo qorunmasi tobii ehtiyatlarin idars edilmosi adlanir [4]. Diinyada
comiyyatlorin davamli inkisafi tobii ehtiyatlarin somarali idaro olunmasindan asilidir. Bu adobiyyat
icmalinin moagsadi tobii sarvatlorin idars edilmasinin faydalarina dair todgiqatlarin xiilasasini togqdim
etmokdir. Sonaye proseslorinin vo iqtisadiyyatin uzunmiiddatli inkisafi ti¢iin halledici problem
resurslarin optimal istifadasindadir. Resurslardan hasilati optimallagdiran va israfin qarsisini alan
sokildo istifadasi resurs utilizasiyasi adlanir. Effektiv resurslarin idars edilmasi tokcs igtisadiyyata
fayda vermir, hom do sonaye foaliyyatinin yaratdigi ekoloji problemlarin qaygisina galir [9].

Tohlillorimiz gdstorir ki, MIS-in tokmillosdirilmosi resurslarin qorunmasi, otraf miihitin
miihafizosi Vo igtisadi gonast baximindan ohomiyyatli faydalar vers bilor. Bununla bels, MiS-do
monal1 tokmillasdirmalara nail olmagq texniki, igtisadi vo sosial amillorin kompleks qarsiligli tasirini
nazoro alan hortorofli yanasma tolob edir [6]. Biz belo noticoys golirik ki, MIS davamli inkisaf
saylorinds 6n siralarda olmalidir vo biz bu miihiim tadgigat sahasini inkisaf etdirmak ti¢iin galacok
todgiqat va siyasat tadbirlari tigiin tovsiyalar veririk.

Material vo metodlar. Bu todgigat asasan istehsal proseslorine yonolib. Boazi hallarda tokrar
emal faaliyyatlori istehsalda o gqodar do somarali olmur. Ciinki israf edilmis plastiklar yalniz kigik bir
faizlo tokrar emal edilo bilor. Oks toqdirds, son mahsulun keyfiyyati bu prosesdan tasirlonacokdir [1].
Karbonlu materiallarin sintezi ti¢iin plastik tokrar emalinin potensiali Rodrigo A. Munoz Meneses va
digarlori torofindon yazilmig "Plastik tokrar emal va onlarin karbonlu materiallarin sintezi ti¢iin
xammal kimi istifadasi” nasrinds arasdirilmisdir. Mialliflor plastik zibillorin otraf miihito tasiri va
ondan qurtulmagin cari tisullari, o climladon tokrar emal, yandirma va zibilliys atma tisullarini1 imumi
nozardan kegirmokls bu iso baslayirlar [10].

Karbonlu birlosmolorin sintezi tiglin potensial xammal todariikii kimi muolliflor daha sonra
plastik tullantilarin tokrar emalina digqot yetirirlor. Onlar miixtalif plastik tokrar emal isullarini, o
ctimladon mexaniki tokrar emal, kimyavi emal vo termal tokrar emal, eloco do onlarin stiinliiklori vo
catigmazliglari1  nozordon kegirirlor. Miolliflor homginin effektiv ayirma vo ¢esidlomo
texnologiyalarinin zoruriliyini, eloco do tokrar emal {iglin diizgiin plastik tullanti axinlarinin
sec¢ilmasinin vacibliyini vurgulayirlar [4].

Miizakiralar. Aktivlosdirilmis karbon, karbon nanoborucuglart vo grafenin yaradilmasi da
daxil olmagla plastik tullantilardan karbonlu birlogsmalarin sintezi daha sonra miislliflor torafindon
nozordon Kkegirilir. Onlar karbonlu materiallarin sintezi tglin baglangic noqtesi kimi plastik
tullantilardan istifadonin faydalarini, onun otraf miihito moanfi tasirlorini azaltmaq yollarini vo ucuz
karbon monbayini toklif etmayi nazordon kegirirlor [10]. Son olaraq miialliflor karbonlu materiallarin
sintezi ti¢lin baslangic noqtasi kimi plastik zibildan istifadonin ¢atinliklorini vo potensial faydalarini
aragdirirlar. Onlar tokrar emal prosedurlarmin tokmillogdirilmasi vo plastik tullantilardan karbonlu
materiallarin yaradilmas1 mogsadi ilo toza, gabaqcil metodlarin islonib hazirlanmasi {igiin olavo
todgiqatlarin aparilmasinin zaruriliyins diggst ¢okirlar.

Gostarilon magalo homginin plastik tokrar emalina asaslanan dovrii iqtisadiyyata digqot yetirir
Vo bu prosesi idars etmok tiglin bazi faaliyyatlori tohlil edir. Foaliyyatlor arasindaki alage Sokil 1-doa
nlimuns olaraq verilmisdir.

Umumilikds, geyd edilon todgigat plastik tokrar emali vo onun karbonlu materiallarin
yaradilmasi potensiali ilo bagl anlayisimizin saviyyasinin hartorafli giymatlondirilmasini toklif edir.
Miolliflor karbonlu materiallarin sintezi ticlin baslangic noqtasi kimi plastik zibildon istifadonin
ekoloji vo maliyys iistiinliiklorini vurgulamaqda yaxst bir is ortaya qoyurlar vo bu strategiyanin
toqdim etdiyi ¢atinliklor vo imkanlar haqqinda darin molumat toklif edirlor [10]. Jean-Paul Lange
torofindon yazilmis "Plastik Tullantilarin Idars Edilmasi: Cesidloma, Tokrar Emal, Utilizasiya vo
Mohsullarin Yenidon Dizayn1 (Managing Plastic Waste: Sorting, Recycling, Disposal, and Product
Redesign)" mogalosi bu moévzuda on son aragdirmalarin darin tohlilini tagdim edir [5]. Miallif plastik
zibillarin idars edilmasinda ¢atinliklari tahlil edir vo bu problemin halli ti¢iin yaradilmis ¢oxsayli
yanasmalarin xiilasasini verir. Todgiqat gostarir Ki, CO, emissiya daracasi bir tokrar emal iisulundan
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digarina doyisir. Jean-Paul Lange bu nisbati gox diggatlo arasdirmisdir va “Sakil 2” bu barads Kifayat

gadar malumat verir.

Yavaslayan axinlar: istifade dévrind
uzadir, ilk istifads dfvrwnwn sonunda
alave istifade dbvriarini aktiviesdirir
va tasiri minimuma endirir.

AXxinin azaldilmasi:
istifads yollarinin
dsyisdirilmsasi (mssslan,
yeni biznes modellsri)

Mater_!al N Dizayn va Paylanma Yasam dovriiniin
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Sakil 1. Dovrii igtisadiyyatin faaliyyati. InnovateUK tarafindon diagrama uygunlasdirilmis tahlil
[10]

CO, emisiyas) [kg CO.e/t Mahsul |

4000
3000
2000
- I I
0
Piroliz Mexaniki Yandirma
takrar emal

Sakil 2. Poliolefinlor tigiin istifado miiddati biton mohsullarin miixtalif ssenarilorinin CO,
emissiyalari (sohv zolagi keyfiyyat va itkilorin ¢esidlonmosinin miixtalif ssenarilorini oks etdirir) [5]

Umumilikds, geyd edilon todgigat plastik tokrar emali vo onun karbonlu materiallarm
yaradilmas1 potensiali ilo bagli anlayisimizin Saviyyasinin hartarafli gqiymatlondirilmasini toklif edir.
Miolliflor karbonlu materiallarin sintezi ticlin baslangic noqtosi kimi plastik zibildan istifadonin
ekoloji vo maliyys iistiinliiklorini vurgulamaqda yaxst bir is ortaya qoyurlar vo bu strategiyanin
toqdim etdiyi ¢atinliklor vo imkanlar haqqinda darin molumat toklif edirlor [10]. Jean-Paul Lange
torafindon yazilmis "Plastik Tullantilarin idaro Edilmosi: Cesidlomo, Tokrar Emal, Utilizasiya vo
Mohsullarin Yenidon Dizayni (Managing Plastic Waste: Sorting, Recycling, Disposal, and Product
Redesign)" magalesi bu mévzuda on son arasdirmalarin darin tahlilini taqdim edir [5]. Miallif plastik
zibillarin idaro edilmasinda ¢atinliklari tohlil edir vo bu problemin halli ii¢iin yaradilmis ¢oxsayli
yanagmalarin xiilasasini verir. Todqiqat gostarir ki, CO, emissiya daracasi bir tokrar emal tisulundan
digarina dayisir. Jean-Paul Lange bu nisbati ¢ox digqgatlo arasdirmisdir va “Sakil 2”” bu barads Kifayat
godar malumat verir.
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Mogals plastik tullantilar probleminin shato dairasini va plastik tullantilarin girklonmasinin
otraf miihits, igtisadiyyata vao comiyyato manfi tosirlorini tasvir etmoklo baslayir. Miiallif plastik
tullantilarin idars olunmasi ti¢iin istehsaldan tutmus utilizasiyaya qodor plastiklorin biitiin yasam
dovriinii nazaros alan hartorafli vo inteqrasiya olunmus strategiyanin zoruriliyini vurgulayir. Plastik
tullantilarin ortaf miihito tasirini homginin bu mogalodon basqa bir ¢ox mogalods do asas maraq
noqtasi kimi goéra bilorik [8]. Miiallif daha sonra plastik tullantilarin idars edilmasi {igiin yaradilmig
mohsullarin yenidon dizayni, ¢esidlonmasi, tokrar emali vo utilizasiyasi kimi miixtolif yanasmalari
nozardan kegirir. O, hor bir taktikanin {istiinliiklarini vo gatismazliglarini tasvir edir vo miixtalif
vaziyyatlords necs istifads edildiyino dair niimunslor taqdim edir. Miisllif daha sonra plastik zibillarin
tokrar emalindaki ¢atinliklara, o climlodon zibilin toplanmasi vo g¢esidlonmosi tiglin samarali
sistemlorin zaruriliyino, torkibinds plastik olan tullant1 axinlarinin miirokkabliyine vo mévcud tokrar
emal isullarinin mahdudiyyatlorina diggat yetirir. Kimyavi tokrar emal vo bioloji pargalana bilon
polimerlar kimi gabagqcil tokrar emal texnologiyalarinin vadi miiallif tarafindon miizakirs edilir vo 0,
bu sahado tadgigat va inkisafin shamiyyatini do vurgulayir [5].

Bundan slava, miuollif davamli istehlak vardislorini, eko-dizayn prinsiplarinin totbigini vo
dovrii igtisadiyyat modellorinin yaradilmasini tosviq etmoklo mahsul dizayninin plastik tullantilarin
azaldilmasina neco komok edo bilocayini arasdirir. Miallif ugurlu mohsulun yenidon dizayn
tosobbiislorinin niimunalari ilo maraql toraflorin dizayn prosesinds istirakinin doyerini gostarir [5].
Nohayat, miiallif plastiklorin biitiin yasam dovriinii nozars alan va biitiin sahoalordon maraqli toroflori
ozlinda birlosdiron plastik zibillorin idaro olunmasi {igiin hartorofli vo omokdasliq strategiyasinin
zoruriliyina diggeat g¢okir. Miiallif plastik zibillorin atilmasiin ekoloji cohatdon tomiz tisullarinin
tosviginda ganunvericiliyin vo qaydalarin ohomiyyatini vurgulayrr. Umumilikds, todgigat plastik
zibillorin idars edilmasinds on miiasir vaziyyatin hartorofli tohlilini toklif edir. Miisllif sl¢atan olan
coxsayli hall yollarini onlarin tistiinliiklori vo ¢atismazliqlari ila birlikdo moharatls izah edir va plastik
zibillorin idars olunmasi ila bagli potensiallar va ¢atinliklor hagqinda darin molumat verir. Magals
plastik tullantilarin idars olunmasi ilo maraglanan tadqiqatgilar, sonaye ekspertlori va siyasotgilor
ti¢tin doyorli vasitadir [5].

Metal momulatlarinin agqar istehsali iizra biliklorin voziyyatinin hortorofli giymatlondirilmasi
V.V. Zhukov, G.M. Grigorenko va V.A. Shapovalov tarofindon yazilmis “Metal momulatlar ti¢iin
asqar istehsali (icmal)” adli nagrdon verilmisdir. Mialliflor mévzuya asqar istehsali ideyasini va onun
miirokkob formalar yaratmaq vo tullantilar1 minimuma endirmok gabiliyyati kimi adi istehsal
tisullarimin Gstiinliiklarini tasvir etmoklo baslayirlar [11]. Mialliflor daha sonra tobags laminasiyasi,
yonaldilmis enerji ¢okiintiisii, baglayict piiskiirtmo Vo toz yatagi fiizyonu kimi metal mohsullar
yaratmaq U¢iin istifado edilo bilon bir ¢ox asqar istehsali texnikasini1 nazardon kegirirlor. Onlar har bir
texnologiyanin neco istifado olunduguna, eloco do onun istiinliiklori vo catigsmazliglarina dair
niimunalor verir.

Metal momulatlarin agqar istehsalinin {izlogdiyi asas mosalolor, masolon, daha yaxsi material
xtisusiyyatlarina, sath keyfiyyatina va 6l¢ii dogigliyins olan taloblor mualliflorin asas diggst yetirdiyi
sahalordir. Onlar prosesin parametrlorinin optimallagdirilmasinin vo hor bir totbiq ii¢iin uygun
materiallarin se¢ilmasinin shamiyyatini vurgulayirlar. Miislliflor, hamginin funksional doaracali
materiallarin yaradilmasi vo bir ¢ox materialin biitév bir hissado birlogmasi tiglin asqar istehsalinin
potensialin1 gqeyd edirlor. Onlar funksional daracali materiallar ilo bagh ¢atinliklordon danisir va
onlarin bir ne¢a sahads istifadasine dair niimunalor verirlor [11]. Mialliflor geyd edilon mévzunu
metal momulatlarin istehsali ligiin galocokdo asqar istehsalinin potensial istifadasi haqqinda danigaraq
bitirirlor. Onlar asqar istehsali materiallarini vo metodlarini tokmillosdirmak, hamginin asqar istehsali
liclin yeni bazarlar vo totbiglor yaratmaq moqsadi ilo daha ¢ox arasdirmaya ehtiyac oldugunu
vurgulayirlar.

Biitovliikdo, hesabat metal momulatlarin asqar istehsalin1 basa diigmoyimiz tiglin hortorofli
tohlil toklif edir. Miolliflor hal-hazirda olgatan olan miixtalif asqar istehsali tisullarinin, onlarin
istlinliiklori va gatigsmazliglari ilo birlikda dorin izahatlarini toklif edir vo agqar sonayesindo metal
mohsulunun tizlosdiyi asas ¢atinliklori vurgulayirlar. Todgiqatgilar, mithandislor vo asqar istehsali
movzusu ila maraglanan digar miitoxassislar tigiin magala dayarli monbadir [11].

138



Elmi asarlor, Iqtisadiyyat Scientific works, Economics, 2024, N1

Bu fikro olava olarag, mohsullarin dizayninin materialdan istifads nisbatlaring tosir etdiyini
gostormok lazimdir [3]. Xiisusilo metal emali miiassisalorinds bu ¢ox vacibdir. Metal istehsali
proseslarinin modellasdirilmasi, optimallasdirilmasi vo dizayn tisullarina dair biliklorin vaziyyatinin
hartaraofli giymatlondirilmasi Guoging Zhang, Zejia Zhao vo Wai Sze torofindon yazilmis "Metal
istehsali proseslarinin modellogdirilmasi, optimallasdirilmasi vo dizayn metodu haqqinda xiisusi
buraxilis" nosrinda verilmisdir. Mogalo bu mdvzuya hasr olunmus Istehsalat vo Materiallarin Emali
Jurnalinin xtisusi buraxilisina giris kimi xidmat edir [3].

Miislliflor metal istehsali proseslarinin shamiyyatini vo onlarin optimallagdirilmasi vo dizayni
ilo bagli ¢otinliklori tosvir etmoklo baslayirlar. Onlar metal istehsali proseslorinin davranisini
prognozlagdirmaq vo onlari somaraliliyini artirmaq ti¢iin miirokkob modellosdirmos va simulyasiya
tisullarina olan taloblors diggoti calb edirlor. Miislliflor daha sonra metal istehsali proseslori igiin
movcud olan sonlu element tohlili (finite element analysis— FEA), hesablana bilon maye dinamikasi
(Computational fluid dynamics— CFD) va diskret element metodu (Discrete element method — DEM)
kimi miixtalif modellosdirmo vo simulyasiya tisullarini nazardon kegirirlor. Onlar har bir texnikanin
ustlinliiklorini vo ¢atismazliglarini tosvir edir vo onlarin miixtalif metal istehsal proseslarinds necs
istifads edildiyina dair niimunalar verir.

Miislliflor daha sonra metal istehsali proseslari li¢iin eksperimental tisullar1 vo optimallagdirma
alqoritmlorinin dizaynia diqqoat yetirirlor. Onlar metal istehsali proseslorinin na doracods yaxsi
islomasino tasir edan kritik dayisonlari basa diismoayin va istonilon naticani oaldo etmoak {igiin onlar
optimallagsdirmagin shamiyyatini vurgulayirlar. Mioalliflor homginin metal istehsali proseslari tigiin
dizayn tsullart kimi ¢oxmogsadli optimallagdirma vo topologiyanin optimallagdirilmasi tizarinds
islayirlor. Onlar bu texnikalarin iistiinliiklarini tosvir edir vo onlarin miixtalif sahoalords neco istifado
edildiyins dair niimunalor verirlor [3].

Mialliflor yekunda multidissiplinar tadgigat vo omokdasligin doyorini vurgulayaraq, onun
metal istehsal1 proseslari liglin modellogsdirma, optimallagdirma va dizayn yanagmalar1 sahasinda neca
iraliloyis oldo edacoyini vurgulayirlar. Toadqgigat Gimumiyyatlo metal istehsali proseslori iiglin
modellosdirmo, optimallasdirma vo dizayn isullart tzro biliklorin - voziyystinin  hortorofli
giymoatlondirilmasini toklif edir. Miialliflor mdvcud olan bir ¢ox texnika vo onlarin totbigi ilo bagh
dorin izahatlar, homginin bu sektorun iizlogdiyi osas c¢atinliklor vo imkanlar hagqinda faydali
molumatlar toklif edirlor. Metal istehsali movzusu ilo maraglanan tadqiqatgilar, mithondislor vo
sonaye ekspertlori homin magaloni dayarli monba kimi dayarlondira bilarlor.

Naticalor. "Materialdan istifadonin somoraliliyi (MIS)" termini tullantilar1 azaltmaq vo
resursdan samorali istifado etmoklo mohsuldarlig: artirmaq mogsadi ils istehsal prosesindo istifads
olunan materiallarin optimallagdirilmasini tosvir edir. Materiallarin osas girisi oldugu istehsal, tikinti
va nagliyyat Kimi sektorlarda materialdan samarali istifado ¢ox vacibdir. Materiallardan istifadonin
somaraliliyi istehsalin otraf miihito zararli tasirlorini minimuma endirmak ti¢iin ¢ox vacibdir, bunu
davamli va ekoloji cohotdon tomiz istehsal proseslarinin inkisafi siibut edir.

Prosesin tokmillosdirilmasi, yenidon emal, tokrar istifado vo tullantilarin azaldilmasi kimi
miixtolif strategiyalar materialdan somarali istifadoys sabob ola bilor. Proseslarin optimallagdiriimasi
materialdan istifadoni azaltmaq vo mohsuldarligi artirmaq {glin istehsal prosedurlarinin
tokmillogdirilmasini nozards tutur [7]. Materiallarin yenidon emali vo tokrar istifadasi xorclori vo
tullantilar1 azaltmagq vo resurslara gonast etmok ticiin dayanigli bir yoldur. Tullantilarin azaldilmasi
tsullart somorali dizayn, prosesin optimallagdirilmast vo materialin ovozlonmasi vasitasilo
tullantilarin ortaya ¢ixmasinin azaldilmasini nazards tutur.

Materiallardan samarali istifado ekoloji davamliligdan konara ¢ixan goxsayli istiinliiklora
malikdir. Materiallardan somarali istifado Xarclori ohomiyyatli dorocodo azalda, resurslarin idara
edilmasini artira, mahsulun keyfiyyatini yaxsilasdira vo todariik zoncirinin pozulmasi ehtimalini
azalda bilor. Bununla belo, materialdan samarali istifadonin tomin edilmasi biznes, icra hakimiyyati
Vo todgiqat institutlart arasinda omokdaslhigi nozords tutan hortorafli vo inteqrasiya olunmus
strategiyani talob edir [2].

Davamli istehsal vo emalin asas komponenti resurslardan somorali istifadadir. Materiallardan
tam potensialindan istifado etmok otraf miihito vo iqtisadiyyata, o ciimlodon daha az karbon
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emissiyasi, xarclora gonast vo istehsalin artmasina miisbot tosir gostara bilor. Bu, somarali material
istehlakina nail olmaq liglin davamli tocriibalorin, gabaqcil texnologiyalarin vo miixtalif maraql
toroflor arasinda amokdasligin adaptasiyasini talob edir.
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QiYMOTLI KAGIZLAR BAZARI VO ONUN BAZAR iQTiSADiYYATINDA
OHOMIYYOTI

Quliyeva Cahan Niftah quzi- miiollim, Iqtisadi nozariyys vo marketing kafedrasi, AzMIU,
cahan.quliyeva0901@mail.ru

Xiilasa. Qiymatli kagizlar bazari, nadir va doyarli markazi banknotlar, pul , sanad va s. ticaratinin
aparildigi bir yerdir. On moashur qiymatli kagiz bazarlar1 arasinda Nyu-York va Londonda yerloson
bazarlar var, amma diinyanin bir ¢ox yerlarinds do bu név bazarlar mévcuddur. Bu bazarlar tizra
islomak {iglin an yaxsi yolu aragsdirmaq vo motabar maslohatlosmalor aparmaq lazimdir, ¢iinki bu
sahada daracali risklar olur va giymotli kagizlarin doyarlori miioyyan edilmali vo yoxlanmalidir.
Qiymotli kagizlar bazart tolob vo toklifin qarsilagdigi bazardir. Texniki baximdan gorinir ki,
yigimlarin — Sohm, kagiz kimi maliyys aktivlarinin, qiymatli kagizlarin nagd pula ¢evrildiyi bazardir.
Belo bir bazarmn inkisafi bozi iqgtisadi, sosial. Hotta siyasi sortlorin varligini tolob edir. Qiymatli
kagizlar bazarlari, iqtisadiyyatin bir hissasidir vo maliyys sektorunun asas komponentlarindan birini
toskil edir.

Acar sozlar: maliyys siyasati, investisiya fondu, likvidlik, risk, dvidend

SECURITIES MARKET AND ITS IMPORTANCE IN MARKET ECONOMY

Guliyeva Jahan Niftali- lecturer, department of Economic theory and marketing, AzZUAC,
cahan.quliyeva0901@mail.ru

Abstract. Securities market, rare and valuable central bank notes, money, documents etc.it is a place
where trade is conducted. Among the ten popular stock markets are those located in New York and
London, but there are also markets of this type in many parts of the world. The best way to operate
these markets is to research and take sound advice, as there are degrees of risk in this area, and the
values of the securities must be determined and verified. The securities market is a market where
supply and demand meet. From a technical point of view, it appears that my savings-financial assets
such as stocks, paper, and securities— are the market where they are converted into cash. The
development of such a market is based on economic, social. It even reguires the existence of political
conditions. Securities markets are a part of the economy and constitute one of the main components
of the financial sector.

Keywords: financial policy, investment fund, liquidity, risk, dividend, stock

Giris. Qiymatli kagizlar bazarlart hom kredit miinasibatlorini, hom do xiisusi sonadlor
buraxilmasinda ifado olunan ortagliq miinasibatlorini ohato edir. Olkonin maliyys ehtiyatlarinin
ganunvericilik asasinda hoyata kegirilmasi mogsadilo sofarbarliys alinmasi, onlarin bolsdiirlmasi ilo
istifado edilmasi, eloco do giymotli kagizlar bazariin formalasdirilmas: dovlstin hoyata kegirdiyi
maliyys siyasatinin naticasidir. Bu bazarlar, bir nego asas funksiyalari yerina yetirir: Kapital toplama-
hokumat Vo sanaye toskilatlari, qiymotli kagizlar vasitasilo vozifalorini yerina yetirmok va inkisaf
etdirmok iiciin kapital toplamaga ¢alisirlar. Qiymatli kagizlar bazarlari, onlara lazim olan vasaiti calb
etmokda komokei olur. Qiymatli kagizlar bazarlari, sirkatlor vo hokumatlar ti¢iin kapital toplamagin
osas yollarindan biridir. Sirkatlor, yeni proyektlori maliyyslosdirmok va islorini genislotmak {igiin
obyektlogdirilmis qiymatli kagizlar nasr edirlor. Bu, onlarin vasaiti calb etmokds vo maliyyslosmokda
komok edir. Pul bazarlarinin inkisafi: Qiymatli kagizlar bazarlar1 pul bazarinin asas hissasini togkil
edir. Markazi banknotlar, komok pulu va qizil va s. ilo amaliyyatlari burada aparilir. Risk idarsetmasi-
giymatli kagizlar bazarlari, investisiyagilar vo todariikgiilor {igiin risk idaroetmo vasitosi kimi
funksiyalasir. Investorlar burada portfel idaroetmo strategiyalar1 toyin edir va risklori azaltmaga
calisirlar. Istehlak vo investisiya ii¢iin bir sonad ndvii- giymatli kagizlar, insanlar va toskilatlar {i¢iin
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istehlak vo investisiya vasitosi kimi xidmot edir. Insanlar soxsi mogsadlor {iciin vo toskilatlar islori
ticiin qiymaotli kagizlar olds eds bilarlor. Likvidlik tomin etma- giymotli kagizlar bazarlari, investorlar
va tadariikgiilor iigiin likvidlik yaratmaga kémok olur. investorlar, qiymatli kagizlar1 almaq vo satmagq
vasitasilo portfel idaroetma stratetiyalarini icra edir vo risklori idars edir. Issizliyi toyin etmok-
giymatli kagizlar bazarlarmin effektiv islomasi, iqtisadiyyatda issizliyin tayin edilmasins komok edir.
Maliyya stabilliyinin tomin edilmasi — markazi banklar vo dovlst toskilatlar1 dovlat borclarini vo
dovlat pulunu nasr edarok maliyys stabilliyi tomin edirlor. Bu, pulun istehsalin1 vo maliyys sisteminin
foaliyyatini tonzimloyir. Bu bazarlar, pul sirkulyasiyasini idars edorok mohsuldarligin va istehlakin
tonzimlonmasina yardimei olur. Qeyd ediloanlor igtisadiyyatin dinamik inkisafina vo yeni sahalarin
inkisafina sobob olur.

Tadgiqat metodlari. Qiymotli kagizlar bazarlari, diinya ¢apinda mévcuddur va forgli bélgalor
Vo oOlkalords yer alir. Bu bazarlar, markazi banknotlar, istehsalgilar vo digor dovlot toskilatlari,
sirkatlor vo koleksiyonerlor arasinda ticarat vo amaliyyat ti¢lin istifado olunur. Har bir 6lkonin
maliyya sistemi vo mexanizmlori forglondiyi ti¢lin qiymatli kagizlar bazarlart da bu fargliliyi oks
etdirir. ©On moshur qiymotli kagizlar bazarlari, diinya maliyys markazlorina yaxin olan bolgalords
yerlasir. Ozalliklo Nyu- York, London, Tokyo va Frankfurt kimi bdyiik maliyys markozlorinds boyiik
vo aktiv giymotli kagizlar bazarlar1 méveuddur. Bu bazarlar, dovlst vo korporativ giymatli
kagizlarmin ticaratini vo investorlarin portfelli idaraetmasini togkil edir. Hom do giymatli kagizlar
bazarlari, onlayn ticarot platformalar1 vo broker sirkotlori vasitosilo do slagoli investorlara va
koleksiyonerlora do miiraciat edir. Bu bazarlar, dovlat toskilatlar1 vo 6zal sirkatlor tiglin maliyyali
inkisaf vo kapital toplama ii¢iin asas vasitalordon birini togkil edir. ©gar bir soxsin va ya toskilatin
giymatli kagizlar bazarlarinda ticarat etmok niyyati varsa, on yaxsi yolu yerli maliyys toskilatlart vo
brokerlarlo olags yaratmag vo uygun ticarat platformalarini istifado etmokdir. Bu, giymatli kagizlar
bazarinda ugurlu bir sokilds islomak {iglin vacibdir.

Miizakiralor. Qiymatli kagizlar bazarinin inkisafi tigiin miixtolif qurumlarin mévcudlugu
ohomiyyatli vo olagali bir faktordur. Bu forqli qurumlar, bazarin forqli funksiyalarini yerino
yetirmokds Vo istirakgilara ¢esidli imkanlar togdim etmokdo komok edir. Markoazi banklar, 6lkanin
pul siyasatini tonzimlomak vo maliyys stabilliyini tomin etmok ti¢iin qiymatli kagizlar bazarinda
ohomiyyatli bir rola sahibdir. Onlar, 6z dovriyyalarini diizgiin bir sokilds nosr edir vo bank sektorunu
tonzimloyir. Broker sirkotlori vo giymotli kagizlarin alqist vo satist ilo mosgul olan ticaratgilor,
investorlara giymotli kagizlar bazarina daxil olmaq vo omaliyyat aparmaq ti¢iin lazim olan xidmatlori
toqdim edir. Investorlar, soxsi vo korporativ torafdon giymotli kagizlar alaraq vo sataraq 6zlarinin
portfellorini idars edir. Onlarin inkisafi, bazarin bitytimasine va likvidliyino tosir edir. Hokumaot vo
dovlat toskilatlari, giymotli kagizlar bazarlarinda dovlot vo sonaye toskilatlari {iciin dovlot borclarinm
nosr edir vo pul toplamagin bir yolu kimi istifado edir. Todariikgiilor, qiymatli kagizlar bazarlarinin
effektiv islomoasindo komok edir vo omaliyyatlar ii¢iin todariik edir. Qiymatli kagizlar bazarlarinin
¢esidi vo siiratinin artmasinda bu qurumlarin birlikdo amakdashigi oshomiyyatli bir rola sahibdir.
Miixtalif qurumlar, bazarin likvidliyini artirir, investisiya monbalorini genisladir vo inkisafina sobob
olur. Bu, giymatli kagizlar bazarinin inkisafi tiglin shomiyyatli bir faktordur.

Qiymotli kagizlar bazarinin ohato dairasi genis vo gesidlidir. Bu bazarlar, bir ¢ox qiymatli kagiz
novlarini va forgli maliyys vasitolorini ohato edir. Ohato dairasi asagidaki mosoalolari olavo edir:
1.D6vlat Borclar: Qiymatli kagizlar bazarlari, dovlat borclariin nasr edilmasi va ticaratini aparmaga
imkan verir. Bu dovatlorin 6domo miiddatlori va faiz daracalari doyisiklik gostara bilar va investorlar
ticlin ciddi investisiya imkanlar1 togkil edir. 2.Korporativ Qiymotli Kagizlar: Sirkotlor, giymatli
kagizlar vasitasilo kapital toplamaga calisirlar. Bunlar, obyektivlosdirilmis hoyata kegirilmomis
layiholori maliyyslosdirmok vo aktivlorini artirmaq tgiin istifado edilir. 3.Borc vosaitlori: Borc
vasaitlori, bir sirkatin 6ziino vasait calb etmok magsadi ils nasr etdiyi borclari tasvir edir vo maliyyal
stabil maliyys idaroetmolorinin bir hissasini toskil edir. 4.Dovlot Pulu: Qiymatli kagizlar bazarlari,
Olkalora xtisusi pul sirkulyasiyasini idara etmokds yardimgi olur. Moarkazi banklar va dovlet
toskilatlart iiciin 6nomli bir vasitodir. 5.Imtiyazli vo Strukturlu Mohsullar: Bu, giymotli kagizlarin
yeni vo yaradici novlarina aiddir va fargli risk  profillorino sahibdir. Qiymatli kagizlar bazarlari,
investorlara, korporasiyalarin va dovlatin vasait calb etmak, investisiya aparmaq v portfellorini idars
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etmok tigiin miixtalif vozifolor toklif edir. Bu bazarlar, iqtisadiyyatin forgli toraflorini ohato edir vo
maliyyo sisteminin islomasindo oshamiyyatli bir rola sahibdir. investorlar vo istirak¢ilar dzlarinin
maliyys maqgsadlarins va risk profilina uygun qiymatli kagizlar segmoli vo idars etmalidir.

Qiymotli kagizlar bazarinda qiymatli kagizlarin sorbast horokatini tomin etmok magsadilo
investisiya institutlar1 tasis edilir. Investisiya institutu fond bazarinda 6z faaliyyatini vasitogi (maliyyo
brokeri), investisiya maslohatcisi, investisiya sirkati, investisiya fondu va s. kimi qura bilar. Qiymatli
kagizlar bazarinda vasitoginin foaliyyati giymatli kagizlarin alqi-satqisinda miistorinin hesabina vo
tapsirigl ilo komissiya miiqavilosi osasinda vo ya hovalo ilo agent funksiyalarmin yerino
yetirilmasidir. Investisiya maslohotcisinin faaliyyati giymotli kagizlarin buraxlisi vo dovriyyasine dair
moslohatlorin verilmasidir. investisiya sirkatinin foaliyyati qiymotli kagizlarin buraxlismnin toskili,
onlarin paylanmasina tomintlarin verilmasi, giymatli kagizlara vasaitlorin qoyulmasi, 6z adindan va
6z hesabma qgiymotli kagizlarin alqi-satqisin1 aparmaqdir. investisiya moslohotcisi - giymatli
kagizlarin buraxilisi vo todaviilii tizra maslohatlorin verilmasi ilo masgul olan lisenziyali hiiquqi vo
ya fiziki soxsdir. Investisiya sirkati investorlarin pul vesaitlorinin 6z qiymeotli kagizlarinin emissiyas1
yolu ilo comlosdiron maliyya-kredit institutu, investisiya sirkoti bu vosaitlori digar emitentlorin
aksiyalarina vo istiqrazlarina yerlosdirir. Investisiya fondlar1 — faaliyyat dairosi aksiyalarin emissiyasi
hesabina vasaitlorin calb olunmasi vo bu vesaitlorin, digor emitentlorin giymotli kagizlarina
investisiya olunmasindan ibarat olan agiq tipli har hans1 sohmdar comiyyat. Investisiya fondlarinmn
asagidaki miixtalifliklorina rast golinir: 1) investorlarin sabit olaraq yiliksok dvidendlor almasini
nozordo tutan investisiya fondlart; 2) investorlarin kapitalinin artmasina yonolmis investisiya fondlart;
3) investorlarin vosaitlorinin etibarli yerlosdirilmosini nazardos tutan investisiya fondlari. investisiya
fondunun faaliyyati investorlarin pul vasaitinin, 6zallosdirma ¢eklarini sofarbar etmak tigiin sshmlarin
buraxilisi vo fondun adindan qiymetli kagizlara qoyulmasidir. Investisiya fondlari rogaboti
giiclondirmak tiglin saha Vo miiassisalara yeni investisiyalarin stimullagdirilmasi tigiin garokdir.

Investisiya fondlarinmn potensial rolunu basa diismok iiciin Azorbaycan Respublikasinda
ozollosdirma prosesi hagqindaa bir nego s6z demok lazimdir. Ozallosdirmo dedikda, adoaton dovlot
miilkiyyatindo olan miiassisalorin soxsi, yani geyri-dovlot miilkiyystino ¢evrilmasi basa disiiliir.
Respublikamizda dovlot miissisalorilo yanasi fordi vo sahibkarlar kollektivino monsub miiossisalor do
foaliyyat gostorir. Miiasir inkisaf etmis dovlatlords investisiya prosesi ilk novbado soxsi kapitalin
horokati ilo baglidir. Dovlot kapitali timumilikdo tosorriifat sisteminin sabitliyini vo dayaniqligini
tomin edon investisiyalar bazarinin vacib elementidir. Azarbaycanda dévlost kapitalr iistiinliik togkil
edir vo investisiya prosesi dovlat investisiya siyasatilo bilavasito baghidir. Belo olan suratds
investisiya prosesinin 6zii dovlot biidcasinin vergi riisumlart vo digor galirlori hesabina formalagan
maliyys ehtiyatlarindan asilidir. Belo bir sistem gargivasinds 6zallosdirmonin moagzi tok dovlst
miiassisalorinin soxsi miiassisalora ¢evrilmasi deyil, ham do biitovliikds iqtisadiyyatda soxsi kapitalin
Vo soxsi investisiyalarin artmasidir. Deyilonlora asason, respublikamizda 6zallogdirmanin har iki
istiqgamoti eyni dorocads vacibdir. Birincisi, miiassisolorin 6zallosdirilmasi dovlato moxsus
miiossisalorin satisi, sohmdar comiyyatlora, soxsi miilkiyyasto ¢evrilmosi, ikincisi, iqtisadiyyatin
0zollosdirilmasi — dovlat iqtisadiyyati gorgivasinds foaliyyotdo olan dovlet vo 6zallosdirilon
miiassisalarlo rogabat aparan yeni soxsi miiassisalorin yaradilmasi. Ancaq galocokds 6zallogdirilacok
miiassisolords miiassisalorin 6zallosdirilmasine gadar olan problemlsrin qalmasi istisna deyil. Ciinki
bu 6zollogdirilon miiassisalorin oksariyyatindo vosaitin bolgiisii vo doviyyesi sferasinda miivafiq
bazasi, miiossisonin inkisafini tomin edon programi, ixtisasl rohbar vo kadrlari demok olar ki yoxdur.
Belo olan toqdirds investisiya fondlarinin ohomiyyati ovozedilmozdir. Bas investisiya fondlari
igtisadiyyatin hansi tolobatina xidmat gostormalidir? Bu fondlar miiassisalorin inkisafi prosesindo
formalasan yeni kapitalin generatorlar1 keyfiyystinds ¢ixis etmali, 6zallogdirma prosesinds vasitoci
kimi istirak etmoali, 6zallogdirma g¢eklorinin paylanmasini hayata kegirmali, biitovliikds 6zallogirma
prosesino xidmot gdstormalidir.Investisiya fondlar1 tokca “gara giin” ii¢iin amanatlorin qoyulmasi
deyil, hom do vosaitlorin y1gilma mexanizmidir.
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Fond bazarinda tolob vo toklif garsilasir. Onun asas istirak¢ilart vo sarbast pul vasaitloring
malik olan vo investisiya qoyuluslarina hazir olan soxslordir. Investisiyalarin risqi — investisiyalara
gora gozlonilon va real galir arasinda olan farqdir. Galacak galirlor hagqinda investisiyalar bilavasita
istifado edon goxsin, yani istehlak¢inin daha aydin tasavviirii olur, ona gors Ki, mohz investisiyalarin
istehlakgis1 galocak galirin “istehsal¢isidir”, mahz onun nozarati vo bilavasits istiraki ilo yeni doyarin
yaranmasi hoyata kegirilir. Ononavi olaraq Investisiya Fondlarinin sohmlori asag1 nominall olur ki,
bu da ohalinin bdyiik hissasinin maraqlarina cavab verir. investisiya fondlariin maliyys vasitagilori
ailosindo 6zilinamoxsus yer gazanmasi Ug¢iin , onlar: - Sahmlarin likvidliyini; - investorlarin
maraqlarinin miidafiesini; - investisiyalarin genis diversifikasiyasini real tomin etmolidir. investisiya
fondlar1 miixtalif yollarla sshmloarin likvidliyini tomin eds bilarlor : sohmdarin ilkin talobi ilo pulu
lazimi yera ko¢lirmoaklos sabit birja katirovkasi ila, belaliklo do sohmdarlara fond bazarinda sohmlari
satmaq imkan1 verilmasi ilo, miioyyan vaxtda sohmlari gobul edarok pulunun 6dsnilmasils (bu vaxt
sohmdar iki ay gabaq emitenti (fondu) xobardar etmolidir.investorlarin maraqlarmim miidafissi
Maliyys Nazirliyi torsfindon ciddi nazarstlo, bazi mohdudiyystlorin fondlar torofindon koniillii
gobulu, ictimai noazarotlo raziligi ilo ifade olunur. ABS-da investisiya fondlariin faaliyyati ciddi
tonzimlonir, ¢ox ciddi yoxlanilir. Yaponiyada buna nisboton yumsaq, ancaq yeno Xeyli
mohdudiyyatlor goyulur. Noazarstin asas istigamati fondun rohborari, tasisgilori torofindon ozlori
arasinda, digor pesokar istirak¢ilar arasinda, birja arasinda va s. saxta, soxsi manafeys xidmot edan
omoliyyatlarin garsisinin  alinmasidir. Digor istigamot — geyri-rosmi reklama yol vermomoakdir.
Investisiya fondlarmmn spesifikas1 belodir ki, sshmdarlarm omanatlori tosiscilorin qoyduglar
vasaitdon homiso dofalarlo ¢ox olur. Ona gora do oksor 6lkslords investisiya fondlarina avvalcadon
toyin olunmus dividendlor elan edilon reklam prospektlorini dorc etmok, yaymaq qadagan edilir.
Cinki fondlar lap yiiksok saviyyads dividendlor 6domoays qabil olsalar da onlarin bu éhdoaliklori
ddomoys maliyys ehtiyatlar olmur. indi bir cox prognozlar verilmayina baxmayaraq, 6zallosdirmo
ceklorinin bazar kursunun dinamikasini qabaqcan sdylomak catindir. ixtisaslasdirilmis investisiya
fondlariin sohmlori hesabina alinan qiymotli kagizlar portfelinin galirini gqiymatlondirmok daha
¢otindir. Investisiya fondlar1 ilk ovval 6zollosdirmo ¢eklori hesabma kapital topladiglarindan 6z
sohmloarinin dividendlori hagqinda ovvalcodon 6hdolik gotiirmomolidirlor. Investisiya fondlari bir
grup investorun vasitini comlayib, bu vasaitlori forgli maliyys mohsullar1 va sanadlar tizrs idars etmok
moagsadilo yaradilan maliyya toskilatlaridir. Bu fondlar investorlara moahsullarin gesidlonmasine vo
tohlil olunmus portfellors sahib olmaga imkan verir. Investisiya fondlarmin osas xiisusiyyatlorindon
biri portfel ¢esidlonmosidir ki, o investorlarin vasaitlorini bir ¢ox forgli maliyys mohsullarinda
dagitmaga inkan verir. Bu risklorin garsisini almaq va galiri artirmagq tigin shamiyysatlidir. Profesional
idaroetmo iso investisiya fondlarinin torofdarlari torofindon idaro edilir. Miitoxassislor, fond
menecerlori portfel idaro edir vo investisiya strategiyalarini toyin edir. Investisiya fondlari
investorlarin risklori idara etmoak va portfellorini idars etmok tigiin alverisli bir vasita togkil edir. Hom
do soxsi va korporativ investorlar {igiin forqli ndvlords invesisiya fondlart mévcuddur, buna gors do
investorlar 6z maliyys mogsadlorino uygun olanlari sego bilorlor. Qiymatli kagizlar bazarlarinin
foaliyyati ganuni nozarot altinda oldugundan, bazar qaydalari va tohliikasizlik tadbirlori investorlarin
maragina qorunur.

Naticalor. Qiymatli kagizlar bazarmin tarixi inkisafi uzun va zongin bi tarixo malikdir. ilk
giymotli kagizlar bazarlar1 XVII asrdo Ingiltarads “Royal Exchange” adi ilo yaranmisdir vo burada
doyarli kagizlar va digor doyarli sanadlor ticarat olunurdu. Bu vaxtdan etibaron giymatli kagizlar
bazarlar1 diinya omoliyyatlarinin asas morkazlorindon biri olmusdur, digor yerlords do do hamin
bazarlar inkisaf etmisdir. Hazirda qiymaotli kagizlar bazarlar1 diinya iqtisadiyyatinin dovriyyalarinin
vo maliyys tonzimlomolorinin asas hissalorindon birini togkil edir. Bu bazarlar investorlara va
sirkotlora kapital toplamagin, portfellorini idara etmoayin va risklorin idaro edilmasinin, likvidliyin
tomin edilmasinin asas vasitslorini tomin edir. Bu sahadoki tarixi inkisaf, maliyys Vo igtisadiyyatin
imumi inkisafi ilo birlagir vo diinya igtisadiyyatinin dinamikloasdirilmasina sabob olur. Bu bir sira
sortlardan irali galir:
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-igtisadiyyatda uzunmiiddotli fondlarin yiiksok paya ¢atmast;
-sirkatlorin uzunmiiddstli fondlara talobinin yiiksok olmasi;
-etimad miihitinin yaradilmasi;

-ag1q tipli sohmdar sirkatlorin yaylmast;

-xalqin golir saviyyasinin yiiksok olmast;

-Sohmdarlarin haqlarinin qorunma daracasi;

-0lkads siyasi sabitlik.
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ISGALDAN AZAD OLMUS ORAZILORDO (AGDAM RAYONUNUN BAS QORVOND
KONDI) KOHRIZLORIN MOVCUD VOZiYYOTI VO ONUN SU TOLABATINDA ROLU

Moammadov Sabir Baladin oglu- t.e.f.d, dosent, Torsimi hondaso vo miihondis grafikasi kafedrasi,

AzMIU, s.mammadov2006@gmail.com
Rufullayev EIman Isaxan oglu- a.e.f.d., dosent, Azarbaycan Meliorasiya vo Su tosorriifati
EImi- Todgiqat Institutu ASC, r.e1957@mail.ru
Abdullayev Panah 9hmid- t.e.f.d, Azorbaycan Meliorasiya va Su tasarriifati Elmi- Tadgigat
Institutu ASC

Xiilasa. global iglim dayismalorina uygunlagsma vo onun yaratdigi fosadlarin miqyasinin qarsisinin
alinmasi istigamatindo goriilmasi vacib olan asas masalalordan biri do mévcud su ehtiyatlarindan
daha samarali istifado olunmasi osasinda onlarin miihafizosinin tomin edilmoasidir. Azarbaycan
Respublikasi az su tominati olan Slkolor sirasina daxildir vo 6lkenin mdvcud su ehtiyatlarindan
somorali  vo kompleks istifado olunmasi olduqca aktual bir problemdir. Magalo Respublikanin
isgaldan azad olmus Agdam rayonunun Bas Qarvond kandinin arazisinde mévcud olan kohrizlarin
texniki voziyystinin meliorativ, iqtisadi vo ekoloji aspektdon giymaotlondirilmasina vo onun su
tolabatindaki roluna hasr olunmusdur.

Agar sozlar: kohriz, baxis quyusu, su toplayan quyu, kohriz lagimlari, iqlim dayimalori, uygunlagma,
su ehtiyatlari, su ¢atismazligi, nomlik potensial

STATUS AND ROLE IN WATER CONSUMPTION OF KYAGRIS LOCATED IN DE-
OCCUPIED TERRITORIES (BASH GYARVAND VILLAGE, AGHDAM DISTRICT)

Mammadov Sabir Baladin- PhD n tech.sc., ass.prof., department of Graphic geometry and
engineering graphics, AzZUAC, s.mammadov2006@gmail.com
Rufullayev EIman Isakhan- PhD in agricultural sc., ass.prof., Azerbaijan Amelioration and water
farm, Open joint-stock company, r.e1957@mail.ru
Abdullayev Panah Ahmad- PhD n tech.sc., Azerbaijan Amelioration and water farm, Open joint-
stock company

Summary. One of the main issues that must be addressed in order to adapt to global climate changes
and prevent the extent of its consequences is ensuring their protection based on more efficient use of
existing water resources. The Republic of Azerbaijan is among the countries with little water supply,
and the effective and complex use of the country's existing water resources is a very urgent problem.
The article is devoted to the assessment of the technical condition of the existing dams in the territory
of Bash Garvand village of the liberated Agdam region of the Republic from the reclamation,
economic and ecological aspects and its role in water demand.

Keywords: kyagriz, inspection well, water storage well, kyagriz tunnel, climate change, adaptation,
water reserves, water deficit, humidity potential

Giris. Hazirda diinyanin bir ¢ox 6lkalarindo, o ciimladon Azarbaycanda da su ¢atismazligi ciddi
problemlor yaradir. Odur ki, global iglim doyismalarine uygunlagsma vo onun yaratdigi fosadlarin
miqyasinin garsisinin alinmasi istigamotinds goriilmasi vacib olan asas mosalalordon biri do mévecud
su ehtiyatlarindan daha somorali istifads olunmasi asasinda onlarin miihafizasinin tomin edilmasidir.
Azorbaycan Respublikasi az su tominati olan Olkalor sirasina daxildir vo 6lkenin mévcud su
chtiyatlarindan somarali vo kompleks istifado olunmasi olduqca aktual bir problemdir.
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Su ehtiyatlariin asas monbalarindoan biri do yeralti sulardir ki, bu da Respublika orazisinds
geyri-barabar ehtiyatlara malik oldugu kimi onlar hamcinin miixtslif mineralliga vo kimyavi torkiba
malikdir. Onlardan oksar hallarda su tochizati vo sonaye sahalorinds istifado olunur. Respublika
orazisinds todgigat aparilan Ganco-Qazax va Mil-Qarabag bolgalarinds (Qazax, Ganca, Goranboy
Goygol Agdam, Fizuli, Bordo vo Agcabadi rayonlar1) yeraltt sulardan su tochizati vo Sonaye
saholarinda genis istifado olunur. Respublikamizda davamli su tochizatinda shomiyyatli rol oynayan
istismara yararli yeralt1 sularm hocmi 8-9 km?3 toskil edir.

Tadqigat metodlari. Azorbaycanda yeralti su hdvzosinin istismar ehtiyatlar1 14060.2 min
m%/giin vo ya 5,13 km¥/il toskil edir. Bu ehtiyatlar Dévlot Ehtiyat Komissiyas1 (DEK) torafindon
tosdiq edilmisdir. Sonralar aparilmis hesablamalara gora yeralt1 su ehtiyat: 23476.28 min m®/giin
prognozlasdirilmisdir vo bu parametr Dovlot Ehtiyat Komissiyasi (DEK) tarafindan tosdiq edilmisdir.
Molumatlarin tohlili gostorir ki, Respublikada yeralti sularin iimiimi ehtiyat1 kifayst godordir.
Diinyada bas veran global iglim doyiskonliyi fonunda vo su ¢atismazligi soraitindo Respublikada
yeralt1 sulardan somorali istifado olunmasi osas faktorlardan biridir. Yeralt1 su ehtiyatlarinin istismari
arezan, subartizan vo kahrizlor vasitssils istismar olunur

Yeralt1 sularin istismarinda qodim zamanlardan kohriz qurgularindan istifado olunmusdur.
Kohrizlar yeralti qurunt sularinin vo miixtalif laylar aras1 yigilmis sularin yer sathins 6z axini hesabina
yer sotino cixarmasilni tomin edon hidrotexniki quriudur. Osas qidalanma monboyi laylararasi,
atmosfer yagintilari,infiltirasiya olunmus suvarma sular1 vo kondensasiya olunmus sulardir.

Bu qurgular vasitosi ilo yeraltt sular yer sothino ¢ixarilmis vo heg¢ bir enerji monboayindon
istifado edilmamoklo dayanigli vo tohliikasiz su monbayi kimi istifado edilmisdir. Aparilan
aragdirmalar naticasindo miiayyan edilmisdir ki, 1938-ci ildo Azorbaycanda 885 kahriz faaliyyatds
olmusdur vo onlarin iimumi su sorfi 13,354 m3/san toskil etmisdir. Bu iso Kiir vo Araz ¢aylarindan
sonra macazi menada iiciincii ¢aydir. Kohrizlorin verdiyi suyun hacmi il arzinds 419,42 min.m3-o
barabar olmusdur.

Bu istigamoatdo Azorbaycan Hokumati ilo BeynolxalgMiqrasiyaTaskilati (BMqT) vo Koreya
Beynolxalq ©mokdasliq Agentliyinin  (KOICA) maliyyo dostoyi ilo Azorbaycanda kohrizlorin
sisteminin barpasi tizra layihalor hoyata kegirmisdir vo respublikanin Naxcivan MR 128 kahriz
sistemi Azorbaycanin digor rayonlarinda 30 konriz sistemi barpa etmoklo 1999-2018-ci ils kini 158
konriz sistemi barpa edarok istifadoys vermisdir.Barpa olunan kanriz sistemlari hamin rayonlarda
ohalinin icmolitomin olunmasinda Son zamahlar vo kond tosorriifati bitkilorinin suvarilmasinda
ohomiyyati rol oynamisdir.Eyni zamanlar BeynalxalgMigrasiyaToskilati Respublikanin (BMqT) vo
Koreya Beynalxalqg Omokdasliq Agentliyinin (KOICA) maliyys dostoyi ilo Agdam rayonunda Cinarlt
, Sams, Qozlu va.s toxminan ona yaxin kohriz sistemi barpa olunmusdur. Eyni zamanda bu tagkilat,
Agcobadi, Fizuli, Bards, Gance, Qazax, Goranboy vo Goygol rayonlarinda 40 kohrizin borpasi
nozordos tutulmusdur ki, hal-hazirda da islor davam etdirilir [1].

BeynolxalgMigrasiyaTogskilatiBMqT) vo Koriiya Beynolxalg ©mokdasliq Agentliyinin
(KOICA) maliyyo dastayi ilo Agdam rayonunun ©hmodalilar kandinda barpa olunmus kohrizin sorfi
27 1/san,GOyggl rayonunun “Ballica” qosabasinds borpa olunan kshrizin sorfi iso 50-55 I/san
olmusdur. Qeyd olunanlar onu gostarir Ki digar su manbalarindan (artizan va subartizan) fargli olaraq
ekoloji sistema moanfi tosir olmadan vo giindalik vasait sarf etmodon yealti su yersathins cixarilir vo
su satismazliginin aradan qaldirilmasina 6z tohvasini verir.

Son zamanlar BeynalxalgMigrasiyaToskilatiBMqT) vo Koriiya Beynolxalq ©mokdasliq
Agentliyinin (KOICA) maliyys dostoyi Isgaldan azad olmus orazilords golocokds yerli ohalinin su
tominatinin yaxsilagdirilmast moagsadi ilo Cabrayil rayonunun Holovlu kandinds 5 kshriz sisteninin
borpasi islori davam etdirilir.Bu koahriz sisrtemlorinin ikisinin barpasi basa catdirilmigdir. Bu
kohrizlorin ilkin su sorfi 16-20 1/san aras1 doyisir.Digat ii¢ kohriz sistemlorinds barpa i¢lari davam
etdirilir.Bu kohriz sisteminin barpa olunmasi bi torafdon ekoloji sistemin qorunub saxlanmasina ,
torpaqlarin sohralagsma prosesinin qarsisinin almmasima Vo ohalinin dayanaqli su tominatinin
yaxsilasdirilmasina xidmaot edacakdir.
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Tadgigatin miizakirasi. Qarabag iqtisadi rayonlarinda aparilan quruculuq islari gargivasinds
isgaldan azad olmus Agdam rayonunun Bas Qoarvand kondinin yenidon qurulmasinin bas planinin
hazirlanmasi ilo slagodar olaraq, orada maskunlasacaq shalinin dayanigli igmali va suvarma suyu ils
tomin olunmasi moqgsadi ilo hamin orazisinds movcud olan kohrizlorin texniki vaziyyatinin,
meliorativ, igtisadi vo ekoloji aspektdon giymatlondirilmasi praktiki shomiyyats malikdir. Bununla
olagadar olarag 2023-cu ilin noyabr-dekabr aylarinda Agdam rayonunun Bas Qoarvond kondinin bas
planinin hazirlanmasi ilo slagadar olarag, homin orazilords mévcud olmus kohrizlorin tizarinds
monitoring kegirilmis vo onlarin mévcud vaziyyati giymotlondirilmisdir. Eyni zamanda global iqlim
doyiskonliyi dovriinds yeralti su chtiyatlarindan somarali istifado olunmasinda kohrizlordan
alternativ su monbalori kimi istifado olunmasinin texniki vo ekoloji baximdan giymatlondirilmasi
miihiim shamiyyat kasb edir.

Agdam rayonunun Bag Qarvand kondinin dayaniqli su tohcizatinda ohomiyyatli rol oynayacaq
kohrizlorin texniki voziyyatinin arasdirilmasi ii¢lin kohrizlorin trasi boyunca bas vermis torpaq
asimnmalar1 (deformasiyalar1), mévcud olan quyularin texniki voziyyati vo hor bir kohrizin su sorfino
gora giymatlondirilmasi ticlin mdvcud kohrizlor {izorinds arasdirmalar aparilmigdir. Bunun {i¢iin
kohrizlorin tras1 boyunca vizual todqgigatlar aparilmis vo yuxarida qeyd olunan {i¢ parametra goro
kohrizlorin movcud vaziyyati giymotlondirilmisdir [2,3].

Bas Qorvond kondi orazisindo 6 adad kohriz mévcuddur. Bu kohrizlordon 4 odadi Bards-
Agdam avtomobil yolunun sag torafindo, iki ododi isa sol torafinds yerlosir. Sag torofds yerlogon 4
kohriz Qar-qar ¢ayinin aximina perpendikulyar istigamotds, ¢aym gotirmo konusu cokiitiilorinda
qazilmisdir. Biitiin 4 kohriz yeralt1 sularin aximina perpendikulyar istigamatds qazildig: tigiin yiiksok
su toplama gabiliyyatino malikdir.

Dagotoyi diizonliyin yuxari hissasinda yerlagon birinci kohriz “Molla Mohommadali” kahrizi
adlanir. Kohrizin koordinatlar: 40°08'43,4"; 047°00'27,3", uzunlugu toxminan 220 m-dir. Homin
kohrizin 5 adad quyusuna baxilmigdir. Bas Qoarvad kondi 30 il ermani isgali altinda oldugu {iglin
baximsizliq sababindon kohrizin quyularini kol-kos basmisdir. Lakin kohrizin quyularinda suyun
sarbast aximi miisahids edilmisdir. Kohrizin lagimlari ilo axar suyun sarfi taxminan 20-30 I/san toskil
edir. Kohrizin monbo hissasinds yerlogon quyularin otrafi vo koahrizin yer sothino ¢ixan hissolori
minalardan tam tomizlonmadiyi ti¢iin hamin hissalords monitoring kegirilmosi miimkiin olmamisdir.
Baxis kegirilon quyularda olan aximin voziyyatino géro demak olar ki, Molla Mohammadali kohrizi
tam islok voziyystdadir vo homin orazilor tam olaraq minalardan tomizlondikdon sonra biitiin quyulara
miifassal baxis kegirilo bilor. Kohrizin baxis quyularin tomizlonmasina va barpa islorina ehtiyac
vardir.

Ikinci kohriz “Qoca kohriz” adlanir, el arasinda bu kohrizo qirxayaq kohriz do deyilirmis. Bu
kohriz Molla Mohommaodali kohrizino paralel istigamstds, ondan 200-250 m asagida yerlosir.
Kohrizin koordinatlar: 40°08'35,5"; 047°00'32,4", uzunlugu iso toxminon 225 m-dir. Birinci
kohrizdan forgli olarag bu kohriz miixtalif istigamatli siiavari lagimlara malikdir vo ona goroa do
qirxayaq kohrizi adlanirmis. Bu kahrizin do minalardan tomizlonmis orazids yerlason 3 quyusuna
baxis kegirilmisdir. Bu kahrizin do baxis quyularini kol-kos basmisdir, kohrizin lagimlarinda sarbast
axim misahids olunur. Su sarfi toxminan 20-25 I/san-dir.

Qoca koahrizdon 200-250m asagida tiglincii “Molla Heydor” (Qarasu) kohrizi yerlogir. Bu
kohriz do ovvalki kohrizlora paralel istigamatds, domir yolunun sag torofindo yerlosir. Kohrizin
koordinatlar1: 40°08'34,9"; 047°00'32,8", uzunlugu iso toxminon 220 m-dir. Kohrizin 3 quyusuna
baxis kecirilmis, burada da sarbast axin miisahido olunur.

Homin arazids olan dordiincii kohriz “Mahmud bay” kohrizi adlanir. Kohrizin koordinatlart:
40°08'18,4"; 047°00'42,6", uzunlugu toxminan 223 m-dir. Bu kohrizin 4 odod bax1s quyusuna baxis
kecirilmisdir. Baxis quyularindan birino torpaq tokiildiiyii {iciin ondan ovvolki quyuda sismo
naticasinds suyun Soviyyasi qalxmisdir. Bu sismo kohriz lagimlarinin islok vaziyyotdo olmasini
gostorir. Baxis quyusu tomizlonarsa kohriz islok voziyystds olacaqdir [4].

Eyni zamanda nazors gatdirmaliyiq ki, Baki-Agdam domir yolunun insas1 zamani “Molla
Mohammoadali” va “Qoca kohriz” kohrizlorindon axan sularin yer sathina ¢ixdig1 arazids tranzit axini
kanalinin dagilmasi naticasinds suyun aximinin diizgiin istiqgamatlonmomasi soboabindon sular domir
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yolunun miihafizo zonasina axir vo bu da domir yoluna ziyan vers bilor. Bunun tez bir zamanda qarsisi
alinmalidir (sok.1).

Sakil 1. Molla Mahammadali” va “Qoca” kahrizlarin suyunun demir yoluna tasiri olan yer [4]

Avtomobil yolunun sol torofinds, yoldan 300 m mosafodo “Qurbanali” kohrizi va ondan
toxminan 500 m masafads “Dastomaz” kohrizlori mévcuddur, kond agsaqqalinin verdiyi malumata
gora homin kahrizlor do kifayat godor sorfo malik olmusdurlar. Konardan aparilan miisahidalora gora
Qurbanali  kohrizinin quyularint  gérmok miimkiin olmusdur. Homin orazilor minalardan
tomizlonmadiyi t¢iin orada monitoringin kegirilmosi miimkiin olmamisdir. ANAMA-nin bizi
miisayiot edon amokdasinin verdiyi malumata asason, hamin orazilor yaxin bir ay arzinde minalardan
tam tomizlonacakdir. Qeyd olunan orazilor minalardan tomizlondikdon sonra kohrizlor tizorinds
monitoring kegirorok tam fikir sdylomok miimkiindiir. ilkin todgigatlar noticesinds geyd etmok
lazimdir ki, hamin koahrizlorin barpa olunaraq igmali va suvarma su monbayi kimi istifado edilmosi
moagsadouygundur.

Faa

Sakil 3. Molla Mahammoadali” kohrizinin goriiniisii [5]
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Naticalor.

1.Qeyd olunan kohrizlorin igsgaldan avvalki vaxtlarinda sorflori 20-251/san oldugu ehtimal edilir.
Fikrimizca, bu kahrizlar tomizlanib barpa olundugu toqdirds, kond shalini daimi igmali su ilo tamin
etmok va okin sahalorini suvarmasii tam tomin edocakdir.

2. Yealt1 su ehtiyatlarindan somarali istifado vo ekosistemin qorunub saxlanmasi baximindan
(xtisusiilods 13galdan azad olmus Cobrail va Fizulu vo Agdam rayonlarda) méveud olan kanrizlarin
barpast kompleks miihandisi tadbirlar talob edir.

3.Kohrizlorin  borpast zamanmi  bir tarixi-memarliq abidesi  kimi istifado  olunmasi
moagsadouygundur.Bu da turizim baximindan miithiim shamiyyat kasb eds bilar.
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